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PREFACE. 


THIS  book  contains  the  complete  text  of  my  two  Compends 
of  Anatomy,  namely — the  "Human  Anatomy,"  and  the 
"Visceral  Anatomy,"  heretofore  published  as  separate  volumes 
in  this  series  of  students'  manuals.  The  marked  favor  with 
which  these  Compends  were  first  received,  some  three  and  a 
half  years  ago,  has  since  been  continuously  extended  to  them  by 
teachers  and  students,  both  in  America  and  in  England.  This 
has  been  manifested  by  the  sale  of  a  new  and  large  edition  every 
year,  and  has  been  extremely  gratifying  to  the  author.  Upon 
the  exhaustion  of  the  third  edition,  the  publishers  resolved  to 
acknowledge  the  universal  appreciation  shown  these  books,  by 
incorporating  the  two  in  one  volume ;  making  this,  the  first  of 
the  now  well-known  "Quiz-Compends,"  a  complete  quiz-book 
on  Human  Anatomy.  In  carrying  out  this  generous  resolution, 
the  original  matter  has  not  been  curtailed  anywhere ;  but,  on 
the  contrary,  much  new  matter  has  been  introduced  wherever 
greater  detail  seemed  to  be  desirable,  and  the  number  of  the 
illustrations  has  been  increased  by  eighteen  new  cuts. 

Originally  designed  for  the  use  of  the  medical  student,  in  pre- 
paring for  the  exercises  of  the  quiz-room  and  for  his  final  exam- 
ination, the  text  is  confined  to  the  essentials  of  each  structure 
treated  of,  which  are  arranged  in  such  a  manner  as  to  facilitate 
their  rapid  acquirement.  All  superfluities  of  description  have 
been  studiously  avoided,  and  only  such  matter  inserted  as  should 
be  thoroughly  known  in  order  to  pass  a  rigid  examination  on 
any  organ  or  structure  of  the  human  body.  The  descriptions 
will  be  found  to  closely  follow  Gray,  though  Quain  and  other 
recognized  authorities  have  been  freely  consulted  during  the 
preparation  of  the  text.     For  many  of  the  special  arrangements 
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COMPEND  OF  ANATOMY. 


Define  the  term  Anatomy.  Derived  from  the  Greek  iwa  ana,  through,  and 
ri/ivctv  temnein,  to  cut,  it  strictly  means  dissection,  but  is  technically  applied  to 
that  science  which  treats  of  the  structure  of  organized  bodies. 

What  are  the  divisions  of  Descriptive  Human  Anatomy  ?  They  are, — 
Osteology,  the  anatomy  of  the  bones;  Syndesmology,  of  the  joints;  Myology » 
of  the  muscles ;  Angiology,  of  the  vessels ;  Neurology,  of  the  nerves ;  Splanch- 
nology, of  the  internal  viscera;  Adenology,  of  the  glands;  Dermatology,  of  the 
skin ;  Genesiology,  of  the  generative  organs. 

State  the  number  of  Bones  in  the  Adult  Human  Skeleton.  It  is  variously 
stated  by  different  anatomists.  Excluding  the  teeth,  the  Wormian  and  sesa- 
moid bones,  and  the  ossicles  of  the  middle  ear,  the  whole  number  would  be 
200;  excluding  also  the  2  patellie,  and  the  hyoid  bone,  would  leave  in  the 
skeleton  proper  197  bones. 

Describe  the  Ix>ng  Bones.  They  number  90,  act  as  supports,  or  levers, 
and  are  known  by  having  a  medullary  canal  in  the  centre  of  each,  a  shaft 
(diapAysis),  and  two  extremities.  They  are  developed  by  osseous  deposit  in 
cartilage. 

Describe  the  Short  Bones.  Numbering  30,  they  are  found  where  strength 
is  required,  but  limited  motion.  They  also  are  developed  by  osseous  deposit 
in  cartilage. 

Describe  the  Flat  Bones.  They  number  38,  protect  the  viscera  by  forming 
walls  around  them,  and  afford  extensive  attachment  for  muscles.  They  are 
developed  by  osseous  deposit  in  membranes,  and  consists  of  2  dense  layers, 
separated  by  a  cellular  or  cancellated  osseous  tissue,  the  diploS. 

What  are  the  Irregular  Bones  ?  They  are  39  in  number,  and  include  the 
vertebrae,  sacrum,  coccyx,  the  temporal,  ethmoid,  and  sphenoid  bones,  and  the 
bones  of  the  face,  except  the  nasal,  lachrymal,  and  vomer, 
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Name  the  Bones  of  the  Head.    They  number  22,  and  comprise  the — 
Cranial  Bones  (8) — the  frontal,  2  parietal,  occipital,  2  temporal,  the  sphenoid 

and  the  ethmoid  bones. 
Facial  Bones  (14) — 2  superior  maxillary,  2  malar,  2  nasal,  2  lachrymal,  2 

palate,  2  inferior  turbinated,  vomer  and  inferior  maxillary. 

Name  the  Bones  of  the  Trunk.    They  number  53,  as  follows,  viz. — 
Vertebra  (24) — 7  cervical,  12  dorsal,  and  5  lumbar  vertebrae. . 
TTiorax  (2$) — 7  pairs  of  true  ribs,  3  pairs  of  false  ribs,  2  pairs  of  floating  ribs, 

(articulating  with  the  bodies  of  the  dorsal  vertebrae,)  and  the  sternum. 
Pelvis  (4) — ^the  sacnmi,  the  coccyx,  and  2  ossa  innominata ;  each  os  innomi- 

natum  consisting  of  3, — the  ilium,  ischium,  and  pubes.  . 

Name  the  Bones  of  each  Upper  Extremity.  They  number  32,  as  fol- 
lows : — 

Shoulder  (2) — the  clavicle  and  scapula. 
Arm  (i) — the  humerus. 
Forearm  (2) — the  radius  and  ulna. 
Hand  (27) — 8  carpal  bones, — ^the  scaphoid,  semilunar,  cuneiform,  pisiform, 

trapezium,  trapezoid,  os  magnum,  and  unciform, — 5  metacarpal,  and   14 

phalanges. 

Name  the  Bones  of  each  Lower  Extremity.    They  number  29,  viz. — 
Thigh  (i)-the  femur. 
Leg  (2) — ^the  tibia  and  fibula. 
Foot  (26) — 7  tarsal  bones, — ^the  astragalus,  os  calcis,  scaphoid,  cuboid,  external 

middle  and  internal  cuneiform, — 5  metatarsal,  14  phalanges. 

Name  the  Unclassified  Bones.    They  are  the — 

Patella  (2),  which  are  sesamoid  bones,  each  developed  in  the  tendon  of  the 
quadriceps  extensor  femoris  muscle. 

Hyoid  Bone  (i) — ^the  tongue-bone,  not  articulated  to  the  skeleton. 

MalletiSf  Inctis,  Stapes  (3  pairs) — the  bones  of  the  middle  ear. 

Sesamoid  Bones^  of  variable  number,  situated  in  the  tendons  of  the  gastrocne- 
mius and  peroneus  longus  muscles,  and  in  the  flexor  tendons  of  the  great  toe 
and  the  thumb. 

Wormian  Bones  (ossa  triqueta),  sometimes  found  in  the  cranial  sutures,  are 
not  constant  in  number  or  size. 

Name  the  principal  Eminences  on  Bones.  Heads,  are  convex  and 
smooth,  for  articulation  in  movable  joints.  Condyles,  are  irregularly-shaped 
heads.  Trochanters,  when  for  turning  the  bone.  Tuberosities,  are  broad, 
uneven  prominences.  Tubercles,  are  small  tuberosities.  Spines,  or  Spinous 
processes,  when  sharp  and  slender.    Apophysis,  is  a  process  which  has  been  an 
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Epiphysis,  or  separated  from  the  shaft  by  cartilage,  but  has  become  united 
thereto  by  ossification. 

What  other  names  are  given  to  Bony  Prominences?  There  are  sev- 
eral adjectives  applied  to  them  from  their  fancied  resemblances,  such  as — 
Azygosy  without  a  fellow ;  Clinoidj  like  a  bed ;  Coracoid,  like  a  crow*s  beak ; 
Coronoid,  like  a  crown ;  Hamulary  hook-like ;  Malleolar ^  like  a  mallet ;  Mas- 
toid^ like  a  nipple;  Odontoidy  tooth-like;  Pterygoid^  wing-like;  Rostrum^  a 
beak ;  Spinotis,  thorn-like ;  Styloid,  pen-like ;  Squamous,  scaly ;  Vaginal^  en- 
sheathing,  etc. 

Name  the  Cavities  of  Bones.  Articular  cavities  are  called  Cotyloid^  cup- 
like; Glenoid^  ^hsXlo'w  i  7>v^^/far,  pulley-like;  /ir^/,  if  smooth ;  Alveolar,  or 
Alveoli,  when  socket-like.  Non-articular  cavities  are  named  fossae,  sinuses, 
aqueducts,  foramina,  canals,  fissures,  notches,  cells,  grooves,  depressions,  etc. 

What  is  the  Composition  of  Bone  ?  Organic  or  animal  matter,  about  ^, 
consisting  of  gelatin,  vessels  and  fat.  Inorganic,  or  mineral,  about  ^,  con- 
sisting of  phosphate  and  carbonate  of  calcium  (62)^  per  cent.),  with  fluoride 
of  calcium,  phosphates  of  magnesium,  sodium,  and  chloride  of  sodium  (4^ 
percent.),  /^o/will  remove  the  organic  matter  and  leave  the  inorganic; 
dilute  Nitric  or  Hydrochloric  acid  will  remove  the  inorganic,  and  leave  the 
organic.  In  old  age  the  inorganic  constituents  predominate,  and  the  bones 
are  brittle ;  in  youth  the  organic  predominate,  and  epiphyseal  dislocation  is 
more  common  than  firacture,  especially  in  the  long  bones  of  the  extremities. 

Describe  the  Structure  of  Bone.  Bone  is  composed  of  an  outer  compact 
layer,  and  an  inner  cellular  or  spongy  structure.  It  is  surrounded,  except  at 
the  articular  cartilages,  by  a  vascular  fibrous  membrane,  the  Periosteum,  which 
receives  the  insertions  of  all  tendons,  ligaments,  etc. ;  and  the  central  cavity 
of  long  bones  is  lined  by  a  similar  structure,  the  Endosteum,  A  transverse 
section  of  bone,  examined  microscopically,  shows — 

Haversian  Canals,  diameter  yj-j^  inch,  for  the  passage  of  vessels. 
Canaliculi,  diameter  ^^Jq^^  inch,  radiating  firom  the  canals,  and  connecting 

them  with  the  lacunae. 
Lacuna,  arranged  circularly  around  the  canals,  and  contain  the  bone- cells, 

appearing  as  irregular  dark  spaces. 
Haversian  Spaces,  connect  the  canals  with  the  medullary  spaces,  and  divide 
one  Haversian  system  from  another.     An  Haversian  System  comprises 
an  Haversian  canal  with  its  lamellae,  lacunae,  and  canaliculi. 
Concentric  Lamella  of  bone  tissue,  around  the  canals. 
Circumferential  Lamella,  are  bone  layers  binding  the  canals  together. 
Interstitial  Lamella,  woven  in  between  the  concentric  lamellae. 
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What  18  the  Marrow  of  Bone  ?  In  young  bones  a  tenacious,  transparent 
fluid,  free  from  fat.  In  adult  bones  of  a  yellow  color,  consisting  of  fat  in  vary- 
ing proportion  and  extractive  matters.  It  is  found  in  the  medullary  canal,  the 
cancellous  texture,  and  the  large  Haversian  spaces. 

What  Vessels  are  found  in  Bones  ?  Arteries,  veins,  and  some  say  lym- 
phatics. The  Arteries  are, — the  nutrient,  entering  at  the  nutrient  foramen ; 
the  articular,  nourishing  the  cancellous  structure ;  and  the  periosteal,  which 
supply  the  periosteimi  and  the  compact  structure.  The  Veins  emerge  from 
the  ends,  the  shaft,  and  from  the  nutrient  foramen. 

Describe  the  process  of  Ossification.  The  site  of  bone  is  first  occupied 
by  a  mcicoid  substance,  which  becomes  temporary  cartilage  {blastema)  in  the 
second  month  of  foetal  life.  The  young  bone-cells  {osteoblasts)  are  then  de- 
posited in  the  cartilage  at  certain  points,  and  their  deposition  and  subsequent 
pressure  cause  the  absorption  of  the  cartilage.  In  most  of  the  bones  of  the 
head  and  face,  ossification  is  intra-membranous  instead  of  intra-cartilaginous. 
The  first  bones  in  which  ossification  appears  are  the  clavicle  and  inferior  max- 
illary (5th  to  7th  foetal  week) ;  the  last  is  the  pisiform  bone  (12th  year). 
Epiphyses  ossify  after  birth  and  begin  uniting  to  the  bone  from  the  age  of  pu- 
berty, and  in  the  inverse  order  to  that  in  which  their  ossification  began,  except 
the  lower  end  of  the  fibula,  which  ossifies  and  is  joined  to  the  shaft  earlier 
than  its  upper  end. 

THE  BONES  OF  THE  HEAD. 

THE  FRONTAL  BONE. 

Describe  the  points  on  its  vertical  portion.    They  are  as  follows:— 
Externally, — 

Frontal  Eminences^  one  on  each  side  of  the  median  line. 

Depression^  marking  the  site  of  the  frontal  suture  before  obliteration. 

Superciliary  Ridges,  behind  which  are  the  frontal  sinuses. 

Supraorbital  Notches  or  Foramina,  in  the  supraorbital  arches,  at  about  their 
inner  third,  for  the  supraorbital  vessels  and  nerves. 

Nasal  Eminence,  at  lower  end  of  the  frontal  depression. 

External  Angular  Processes,  articulate  with  the  malar  bones  and  form  the 
anterior  part  of  the  temporal  ridges. 

Internal  Angular  Processes,  articulate  with  the  lachrjmnal  bones. 

Nasal  Spine  and  Notch,  between  the  internal  angular  processes. 
Internally, — 

Groove,  for  superior  longitudinal  sinus  and  the  falx  cerebri. 

Frontal  Crest,  for  attachment  of  the  falx  cerebri. 

Foramen  Cacum,  for  a  small  vein  to  the  longitudinal  sinus. 

Depressions  and  Elevations,  for  convolutions  of  the  brain. 
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Between  the  two  tables  of  the  vertical  portion  in  the  adult  are  the — 

Frontal  SinuseSy  two  spaces  at  the  anterior  inferior  part  of  the  bone,  which 
are  lined  with  mucous  membrane,  and  open  into  the  middle  meatus  of  the 
nose  by  means  of  an  Infundibulum  for  each. 

Describe  its  horizontal  portion,  or  orbital  plates.  They  each  present  the 
following  points,  viz. — 

Fossa,  for  the  lachrymal  gland,  near  the  external  angular  process. 
Depression^  at  the  nasal  margin  for  the  pulley  of  the  superior  oblique  muscle. 
Ethmoidal  Notch,  having  the  following  foramina  on  its  margin. 
Anterior  Ethmoidal  Foramen,  for  anterior  ethmoidal  vessels  and  the  nasal 

branch  of  the  ophthalmic  nerve. 
Posterior  Ethmoidal  Foramen,  for  posterior  ethmoidal  vessels. 
Grooves,  on  the  cranial  surface,  for  branches  of  the  anterior  and  middle 

meningeal  arteries. 

Describe  its  articulations,  development,  smd  muscles.  The  frontal 
articulates  with  12  bones, — the  sphenoid,  ethmoid,  2  parietal,  2  nasal,  2  supe- 
rior maxillary,  2  lachrymal,  and  2  malar.  It  is  developed  by  2  centres  in  mem- 
brane, I  for  each  lateral  half.  The  muscles  attached  to  it  are  3  pairs, — the 
temporal,  corrugator  supercilii,  and  orbicularis  palpebrarum. 

THE   PARIETAL  BONES. 

Describe  their  general  characteristics.  They  are  2  quadrilateral ly-shaped 
bones  situated  at  the  superior  and  lateral  regions  of  the  cranium.  The  supe- 
rior border  of  each  joins  the  other  by  the  Sagittal  Suture  ;  the  anterior  border 
joins  the  frontal  bone  by  part  of  the  Coronal  Suture ;  the  posterior  border 
articulates  with  the  occipital,  forming  the  Lambdoidal  Suture ;  the  inferior 
border  with  the  sphenoid  and  temporal  bones.  Forming  the  lateral  walls  of 
the  skull  they  are  named  parietal,  from  paries,  a  wall. 

Describe  the  points  on  each  Parietal  bone.  Externally  the  bone  is  con- 
vex and  presents  for  examination, — 

Temporal  Ridge,  continuous  with  the  same  on  the  frontal  bone. 
Parietal  Eminence,  the  point  where  ossification  commenced. 
Parietal  Foramen,  close  to  the  upper  border,  transmits  a  vein  to  the  superior 
longitudinal  sinus.     Is  not  constant. 
Internally,  the  bone  is  concave,  and  marked  by — 

Depressions  for  the  Pacchionian  bodies,  and  for  the  cerebral  convolutions. 
Furrows,  for  branches  of  the  middle  meningeal  artery. 
Groove,  for  the  lateral  sinus,  at  the  posterior  inferior  angle. 
Half-groove,  along  the  upper  border,  for  the  superior  longitudinal  sinus  of 
the  dura  mater. 
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Describe  their  articulations,  development,  and  muscles.  Each  parietal 
bone  articulates  with  5  bones, — the  frontal,  occipital,  sphenoid,  temporal,  and 
opposite  parietal.  It  is  developed  from  I  centre  in  membrane.  The  only  muscle 
attached  to  it  is  the  temporal. 

THE   OCCIPITAL  BONE. 

Describe  its  general  features  and  surfaces.  It  is  trapezoidal  in  form, 
curved  upon  itself,  and  placed  at  the  posterior  and  inferior  region  of  the 
cranium.  Externally  its  surface  is  convex  and  presents  for  examination  the 
following,  viz. — 

External  Occipital  Protuberance^  and  Crest,  for  the  attachment  of  the  liga- 

mentum  nuchae. 
Superior  and  Inferior  Curved  Lines,  extending  outwards  on  each  side  of 

the  external  occipital  crest. 
Foramen  Magnum,  transmitting  the  medulla  oblongata  and  its  membranes, 

the  vertebral  arteries,  and  the  spinal  accessory  nerves. 
Condyles,  2  in  number,  for  articulation  with  the  atlas  vertebra. 
Tubercles,  I  on  each  condyle,  for  the  check  ligaments. 
Anterior  Condyloid  Foramina,  2,  for  the  hypoglossal  nerves. 
Posterior  Condyloid  Foramina,  2,  (often  absent)  for  veins. 
Jugular  Processes,  2,  each  helping  to  form  the  foramen  lacerum  posterius 

basis  cranii. 
Internally,  the  surface  is  concave,  showing — 
Fossa,  4,  for  the  cerebellar  and  posterior  cerebral  lobes. 
Internal  Occipital  Protuberance,  where  6  cranial  sinuses  meet  to  form  the 

torcular  (wine-press)  Herophili. 
Crucial  Ridge,  the  vertical  pMortion  for  the  falx  cerebri  and  falx  cerebelli ; 

the  transverse  portion  for  the  tentorium  cerebelli,  having  also  a  groove  for 

the  lateral  sinus. 
Groove,  for  the  lateral  sinus,  and  the  inferior  petrosal  sinus,  along  the 

postero-lateral  border. 
Internal  Openings  of  the  foramina  described  above. 

Describe  the  Basilar  Process  of  the  Occipital.  It  lies  in  front  of  the 
foramen  magnum,  articulates  with  the  body  of  the  sphenoid  bone,  smooth  and 
grooved  internally  for  the  medulla  oblongata  and  pons  varolii,  which  lie  upon 
it ;  rough  inferiorly  for  the  attachment  of  muscles,  and  presenting  the — 

Pharyngeal  Spine,  for  the  attachment  of  the  superior  constrictor  muscle  of 
the  pharynx  and  its  tendinous  raph6. 

Describe  its  articulations  and  development.  The  occipital  articulates 
with  6  bones, — the  2  parietal,  2  temporal,  sphenoid,  and  atlas.  It  is 
developed  by  4  centres,  i  each  for  the  posterior  part,  the  basilar  process. 
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and  the  3  condyles;   its  ossiticatioll  being  completed  about  the  6th  year  ol 
age. 

What  muEcIea   are   attached  to  the  Occipital  Bone?    There   are   12 
muscles  attached  on  each  side  to  the  following  portions,  viz. — 

SttpttiBr  Curved  Line  3 — the  occipito-lrontatis,  trapezius,  and  stemo-cleido- 

masloid. 
Spate  behxietn  Ike  curved  lines  3 — the  complexus  and  splenius. 
Sflace  itlmv  the  inferior  atrvtd  lint  3 — the  obliquus  capitis  supeKor,  rectus 

capitis  posticus  major  and  minor. 
Basilar  Process  3 — the  saperior  constrictor  of  the  pharynx,  rectos  capitis 

anticua  major  and  minor. 
yugular  Procia  1 — the  rectus  capitis  lateralis. 

THE  TEMPORAL  BONES. 
Deacribc  their  situation  and  divisions.  They  are  situated  at  the  inferior 
lateral  portions  of  the  skuti,  and  contain  the  organs  of  hearing.  Each  bone  is 
divided  into  3  parts,  the  Squamous^  (scale-like),  Sfaslaidi  (nipple-like),  and 
Petrous'  (hard)  \  and  it  is  named  from  being  the  site  of  the  Srat  gray  hairs 
{tempus,  lime). 

Describe  tiie   Squamous  Portion.     It  is  a  semicircular  plate,  smooth  ei- 
ternally,  and  grooved   internally  for  the  middle  meningeal   artery,  with  de- 
pressions for  the  cerebral  convolutions.     Extemall)'  are  seen  the — 
Zygomatic    Pracest^   or     lygoma,  Fio.  i. 

arising  by  3  roots,  and  extend- 
ing forwards  to  aiticul^e  with 
the  malar  bone. 
Zygomatic  Tuberclef  at  the  base 
of  the  process,  for  the  exter- 
nal lateral  ligament  of  the  tower 

Smintntia  Articularis,  formed  by 
the  anterior  root  of  the  zygoma. 

Glenoid  Fossa.g  between  the  ante- 
rior and  middle  roots  of  the  zygo- 
ma; its  anterior  part  receives  the 
condyle  of  the  lower  jaw,  and  is 
covered  with  cartilage;  its 

Glasserian   Fissure,  divides 


Optnit^  of  tkf  Canal  of  Hugier,  lies  in  (he  angle  between  the  squamoiis 
and  petrous  portions  of  the  bone;  and  transmits  the  chorda  lympani  nerve. 
Timporal  RidgiJ  in  part. 

Describe  tbe  Mastoid  Portion.  It  projects  like  a  nipple  from  (he  inferior 
portion  of  tbe  bone  poslcriorly.  Internally  it  is  grooved  for  the  lateral  sinus  ;* 
exteraall)'  are  seen  ihe — 

Masloid  FoTamtH,l>  the  largest  of  several  foramina,  for  a  vein. 

Mastoid  Process,   at   the   tip,  for  (he  stemo-cleido-maatoid,  splenitis,  and 

tracheto  mastoid  muscles. 
Digastric  Fossa,)  for  The  posterior  belly  of  the  digastric  muscle. 
Occipital  Groove^  for  the  occipilaJ  artery. 
Mastmd  Cells,  in  the  interior  of  tlie  mastoid  process,  open  on  the  posterior 

wall  of  (he  middle  ear,  and  are  lined  with  mucous  membrane. 
Describe  the  Petrous  Portion.     It  is  very  hard,  pyramidal  in  form,  con- 
tains the  internal  and  middle  ear,  projects  inwards  and  forwards,  and  presents 
a  base,  an  apex,  three  snrfiices,  and  three  borders. 
On  the  Base  are  seen,  the— 

Fic.  a.  Meatia    Auditorita    Extemtuf   the 

external  opening  of  the  ear. 
Auditory  Process,  a  bony  ring  for  the 
external  cartilage  of  the  ear. 
Apex  lies  internally,  a(  the  base  of  the 
skull,  forming  the  outer  boundary  of 
the   fbmmen   lacemm   medium,   and 
contains  the  internal  carotid  canal. 
Anterior  Surface,  presents  from  within, 
outwards — 

Opening  of  Ike  Carotid  Canal^*  (or 
the    internal    carotid    artery   and 

Depression,  for  the  Gasserian  ganglion  of  (he  5th  pair  of  cranial  nerves. 
Hiatus  Fallopii,  for  great  petrosal  nerve  and  an  artery. 
Foramen,  for  small  petrosal  nerve. 

Eminence,  over  the  superior  semicircular  canal  of  the  ear. 
Depression,  over  Ihe  tympanum. 
Posterior  Surface,  presents — 

Meatus  Auditorius  Intemus^*  transmits  the  7th  and  8th   pairs  of  cranial 

nerves  and  (he  auditory  artery,  and  lodges  a  process  of  dura  mater. 
Opening  of  tie  Aqueduclus  Veitibuli,"  transmits  to  the  vestibule  a  small 
artery  and  vein,  and  lodges  a  process  of  dura  mater. 
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Inferior  surface,  presents  from  within  outwards — 

Rough  Quadrilateral  Surface^  for  the  origin  of  the  tensor  tympani  and 

levator  palati  muscles. 
Opening  of  the  Carotid  Canal^  transmitting  the  internal  carotid  artery,  and 

the  carotid  plexus  of  the  sympathetic  nerve. 
Aqueductus  Cochlece^  transmitting  a  vein  from  the  cochlea. 
Jugular  Fossa  J  a  depression  for  the  sinus  of  the  internal  jugular  vein,  form- 
ing with  the  occipital  bone  the  foramen  lacerum  posterius,  which  trans- 
mits that  vein  and  the  8th  pair  of  cranial  nerves,  etc.     {See  page  35.) 
Foramen  for  Jacobson^s  Nerve  (tympanic  branch  of  the  glosso-pharyngeal), 

in  the  ridge  between  the  jugular  fossa  and  the  carotid  canal. 
Foramen  for  Arnold's  Nerve  (auricular  branch  of  the  pneumogastric),  in 

the  outer  wall  of  the  jugular  fossa. 
Jugular  Surface ^  for  articulation  with  the  jugular  process  of  the  occipital  bone. 
Vaginal  Process, I  ensheathing  the  root  of  the  styloid  process. 
Styloid  Process^^  a  long  projection  for  the  stylo-pharyngeus,  stylo-hyoid, 
and  stylo-glossus  muscles  (3);    and  the  stylo-hyoid  and  stylo-maxillary 
ligaments  (2),  which  are  attached  thereto. 
Stylo-mastoid  Foramen}^  between  the  styloid  and  mastoid  processes,  for  the 

exit  of  the  facial  nerve,  and  the  entrance  of  the  stylo-mastoid  artery. 
Auricular  Fissure^  for  the  exit  of  Arnold's  nerve. 
In  the  angle  between  the  petrous  and  squamous  portions,  are  seen  the — 

Septum  Tuba,  a  lamina  separating  the  following  canals.     Its  inner  end  pro- 
jects into  the  tympanum,  and  is  called  the  Processus  cochleariformis. 
Opening  of  the  canal  for  the  tensor  tympani  muscle. 
Osseous  Opening  of  the  Eustachian  tul)e  «  inferiorly. 
The  Anterior  Border  articulates  partly  with  the  spinous  process  of  the  sphe- 
noid bone. 
The  Posterior  Border  assists  in  forming  the  jugular  foramen,  and  is  grooved 

for  the  inferior  petrosal  sinus. 
The  Superior  Border  separates  the  anterior  fossa  of  the  skull  from  the  middle 
fossa ;  to  it  is  attached  the  tentorium  cerebelli,  and  it  is  grooved  for  the  su- 
perior petrosal  sinus."* 

Describe  its  articulations  and  development.  The  temporal  articulates 
with  5  bones, — the  occipital,  parietal,  sphenoid,  malar,  and  inferior  maxillary. 
It  is  developed  by  4  centres,  one  each  for  the  squamous  portion,  styloid  pro- 
cess, and  auditory  process,  and  one  for  the  petrous  and  mastoid  portions.  Its 
ossification  is  completed  about  the  2d  or  3d  year. 

What  muscles  are  attached  to  it  ?    There  are  14  muscles  attached  to  the 
following-named  portions.     To  the — 
Squamous  Portion  2, — the  temporal  and  masseter. 
2*  B 


Mastoid  Fortion  6, — the  occipiio-rTDntalis,  slemo-cleido-mulodd,  spteiUDa 

capitis,  trachclo-mastoid,  digastric,  and  [elroUens  >urenl. 
FttrBus  Portiim  3, — the  tensor  tympini,  levator  palali,  and  stapedius. 
Stylidd  Proitst  3, — Ihe  stylo-glossos,  stylo-hyoid,  and  atylo'pliaiTngeiu. 

THE  SPHENOID  BONE. 

Describe  its  Position  and  Ponu.  Wedged  in  between  the  bones  of  the 
skull  anteriorly,  it  resembles  a  bat  with  oul-stretched  wings.  It  is  named 
fram  the  Greek  word  sftf  sfhane,  a  wedge,  enters  into  the  rormation  of  5 
cavities,  4  fossse,  3  figures,  and  has — 

A  Body.  2  Pterygoid  Processes.       I!  Foramina. 

2  Greater  Wings.'  3  Styloid  Processes.  13  pairs  of  Muscles. 

3  Lesser  Wings.'  f>  Clinoid  Processes.  12  Articulatioiis. 
10  Points  of  Ossification.      3  Lesser  Processes. 

Describe  the  Body  of  tbe  Sphetioid  Bone.  Placed  in  [he  median  line, 
caboid  in  shape,  it  presents  on  its  Upper  Surface  from  before  backwards, 
the  following  points,  viz. — 

Pij.  ^  Ethmoidal  Sfiini*  ar- 

ticulating with   the 
ethmoid  bone. 
A     Smooth     Surfact, 
gtooveA  for  the  ol- 
factory nerves. 
Ofilic  Groavi,  support- 

of  the  optic  nerves. 
Olivary     Frocea,     an 
olive-shaped    emi- 
nence    behind    the 
optic  groove. 
middle  CKtiaii  Processes,  bounding  the  sella  Turcica  in  front, 
StUa  Turcica^  (Turkish  saddle),  lodges  the  pituitary  body  and  the  drcular 

sinus  of  the  brain. 
Dorsum  Sella  (back  of  the  saddle),  gTijoved  for  the  6lh  nerve*. 
Positrior  Clinoid  Processes*  for  attachment  of  the  tentorium  cerebelli. 
Grooves,  laterally,  for  the  cavernous  sinus  and  internal  carotid  arleiy. 
The  posterior,  surface  is  rough  and  quadrilateral ;"  It  articulates  with  the 
basilar  process  of  the  occipital  bone,  ossification  being  completed  from  the 
18th  to  the  20th  year. 
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The  anterior  surface  is  ne&rl;  verticai,  and  preseuU  ihe — 

Lamella,  in  Ihe  median  line,  articulating  with  the  perpendicular  plate  of 
the  ethmoid  bone,  and  fonniog  part  of  the  nasal  septum. 

OpmiHg  0/  the  Spkmoidal  Sinuses,'  or  cavities  in  the  bod;  ot  the  bone 
which  exist  in  adults,  not  in  children. 

Spkmoidal  Turbinated  Bones  (pyramids  of  Wistar),  which  partially  close 
the  sinuses,  and  articulate  with  the  ethmoid  and  palate  bones. 
The  inferior  surface  helps  to  form  the  nasal  fossae,  and  presents  the — 

Rastrum,d  which  articulates  with  a  groove  on  the  vomer. 

Vaginal  Processes,  I  on  each  side  of  the  rostrum. 

Pierygo-falaline  Grooves,  which,  with  the  sphenoidal  processes  of  the  palate 
bones,  fonn  the  ptery go-palatine  canals,  for  the  transmission  of  the  pterygo- 
palatine arteries  and  nerves.  ' 

Describe   tbe   Greater  Wings  of  the   Sphenoid,      Each   wing,  on   its 
SUFEKIOK  SURFACE,  prescDls  the  following  points,  viz. — 

Foramen      Retun-  Fio.  ^ 

dum?  for  the 
superior  max- 
illary division 
of  Ihe  Sth. 

Foratnm  Ovale f 
Sot  the  inferior 
maxillary  divi- 
sion of  the  5lh 
nerve,  the 
smalt  petrosal 
nerve,  and    (he 

ingeal  artery. 
Foramen  fesalii,  transmitting  a  small  vein. 
Foramen  Sfinosum,^  transmitting  the  middle  meningeal  artery. 
The  ANTERIOR  siTRFACE  assists  in  forming  the  exteitial  wall  of  the  orbit,  the 
spheno-maxtllaTy  and  sphenoidal  fissures.     It  articulates  with  the  frontal  and 
malar  bones,  and  presents  a— 

Notch,  transmitting  a  branch  of  the  ophthalmic  arteiy. 

Spine,  for  part  of  the  lower  head  of  the  external  rectus  muscle. 

External  Orbital  Foramina,  transmitting  arterial  branches. 
The  EXTERNAL  SURFACE  presents  the  following  points,^ 

Pterygoid  Ridge,  dividing  the  temporal  fossa  from  the  lygomatk. 

Spine  of  Ihe  Sphenoid,^  to  which  are  attached  the  internal  latemai  ligament 

of  the  lower  jaw,  and  the  laxatoc  tympani  oiiisctc. 
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The  circumference  is  partly  serrated  for  articulation  with  the  temporal  and 
frontal  bones,  and  partly  smooth  for  the  anterior  margin  of  the  foramen 
lacerum  medium  and  the  inferior  margin  of  the  sphenoidal  fissure,  which 
margins  it  assists  in  forming. 

Describe  the  Lesser  Wings  ^  of  the  Sphenoid.  Called  also  the  Pro- 
cesses of  Ingrassias,*  they  terminate  internally  in  the  Anterior  Clinoui  Pro- 
r«jcf  ,**  their  anterior  borders  articulate  with  the  orbital  plate  of  the  frontal 
bone,  the  posterior  are  free,  dividing  the  anterior  cerebral  fossa  from  the 
middle.     Connected  intimately  with  each  of  these  wings  are  the — 

Optic  Foramen^  formed  by  the  separation  of  its  roots,  and  transmitting  the 

optic  nerve  and  the  ophthalmic  artery. 
Sphenoidal  Fissure^  or  foramen  lacerum  anterius,^  is  bounded  above  by 
the  lesser  wing,  below  by  the  greater  wing,  and  transmits  the  3d,  4th, 
ophthalmic  divbion  of  the  5th,  and  the  6th  nerves,  the  ophthalmic  vein, 
branches  of  the  lachrymal  and  middle  meningeal  arteries,  some  filaments 
of  the  sympathetic  nerve,  and  a  process  of  the  dura  mater. 

Describe  the  Pterygoid  Processes  of  the  Sphenoid.  The  wing-like 
processes  descend,  i  on  each  side  of  the  body,  and  divide  each  into  2  thin, 
bony  plates,^'"  connected  together  anteriorly,  and  presenting — 

Pterygoid  Fossa,  between  the  plates  posteriorly,  the  origin  of  the  external 

pterygoid  muscle. 
Scaphoid  Fossa,  at  the  base  of  the  internal  plate,  serves  as  the  origin  of  the 

tensor  palati  muscle. 
Hamular  Process,  a  hook-like  projection  at  the  apex  of  the  internal  plate, 

around  which  plays  the  tendon  of  the  tensor  palati  muscle. 
Vidian  Canal}^  at  the  root  of  the  process,  for  the  Vidian  nerve  and  vessels. 
Triangular  Notch,  at  the  end  of  the  process,  articulates  with  the  pterygoid 

process  of  the  palate  bone. 

With  what  bones  does  the  Sphenoid  articulate?  With  12,  the  other 
7  bones  of  the  cranium  and  5  of  the  face, — the  vomer,  2  malar,  and  2 
palate. 

How  is  the  Sphenoid  developed  ?  By  10  centres,  as  follows. — 2  for  the 
greater  wings,  2  for  the  lesser  wings  and  anterior  part  of  the  body,  2  for  the 
posterior  part  of  the  body,  2  for  the  pterygoid  processes,  and  2  for  the  sphe- 
noidal turbinated  processes.  Ossification  begins  in  the  2d  foetal  month,  and  is 
completed  about  the  nth  year,  by  the  union  of  the  turbinated  processes  with 
the  body. 

What  muscles  are  attached  to  the  Sphenoid  bone?  There  are  12 
pairs,  as  follows,  viz. — 

Orbital  muscles,  6 — all  except  the  inferior  oblique  of  the  eye. 
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Muscles  of  Mastication,  3 — the  temporal,  exlernil  and  internal  pterygoids. 
Superior  constrictor,  tensor  palati,  and  laxalor  tympani,  3. 

THE  ETHMOID  BONE. 
Describe  its   General   Characteiistics.        It  is  a  spongy,  light  bone,  de- 
pending frutn  the  ethmoidal  notch  of  the  frontal,  and  from  between  its  orbital 
plates.     It  consists  of  a  body  and  z  lateral  masses,  and  is  named  from  the  Greek 
word  ifS;ioc,  aythmos,  a  sieve. 

What  are  the  Points  on  its  Body  ?    The  bodyj  consists  of  a  horizontal 
or  crihriform  plate,  and  a  perpendicular  plate,  nnd  presents  the — 
Crista   Gallif  or  cock's  comb,  projecting  up-  j-m 

wards,  for  the  attachment  of  the  anterior  end 
of  the  falx  cerebri. 
Cribriform  PiaU.d  on  each  side  of  the  crisU 
galli.         It    is    concave    for    the    olfactory 
bulbs,'  and   perforated   for  the  transmission 
of  the  olfactory  nerves,   the   nasal   branch 
of   the    ophthalmic    nerve,   and    numerous 
small  vessels. 
Pirpendicutar  Plate,"  assists  to  form  the  nasal 
septum,  is    usually  inclined    to   one    side, 
grooved     for    filaments    of    (he    olfactory 
nerves,  and  has  attached  to  it  the  cartilage  of  Che  nose. 
Describe  ibe   Lateral   Masses.      They  consist  of  a  number  of  cellular 
cavities,  and  each  one  presents  the  followii^g  points,  viz. — 

Ethmoid  Cells,  the  anterior  opening  by  the  infundibulum  into  the  middle 

meaius  of  the  nose,  the  posterior  into  the  superior  meatus. 
Os  Planum,^  or  orbital  plate,  helps  to  form  the  inner  wall  of  the  orbit,  and  is 
notched  superiorly  to  form  with  the  frontal  bonethe  two  ethmoidal  foramina. 
Unciform  Process,  descends  to  articulate  with  the  inferior  turbinated,  and 

forms  part  of  the  inner  wall  of  the  antrum. 
Superior  Turiinated  Process,/  carves  downwards  and  outwards. 
Middle  Turbinated  Process,^  is  larger  and  more  curved  than  the  superior. 
These  processes  bound  the  superior  meatus  of  the  nose,  and  are  often 
called  the  superior  and  middle  lurbinaled  bones. 
Describe    its  articulations,  development,  and  nmscles.      The    ethmoid 
ar/iculalei  with  15  bones,  viz. — all  those  of  the  face  except  the  malar,  and  the 
frontal  and  sphenoid  of  the  cranium.     It  is  developed  by  3  centres,  I  for  each 
lateral  mass,  and  I  for  the  body,  ossification  being  completed  about  the  6tli 
year.     There  ite  no  muscles  attached  to  it. 


THE  NASAL  BONES. 

Describe  Ihem.  They  are  2  small  bones  forming  the  bridge  of  the  nose  by 
ar'lculation  willi  each  olber  in  the  median  line.  They  are  convex  exter- 
nally, concave  internally,  and  grooved  for  the  external  braoch  of  the  nasal 
nerve  and  for  small  arteries.  They  each  articulalt  with  4  bones, — the  frontal, 
ethmoid,  superior  maxillary,  and  the  opposite  nasal ;  are  each  developed  by  one 
centre  of  ossification,  and  have  no  muscles  attached  (o  them. 

THE  SUPERIOR  MAXILLARY  BONES. 
Describe   tbem.       They  are  2  hollow  bones,  together  forming  the  upper 
jaw.     Each  bone  consists  of  4  processes,  and  a  body  which  possesses  a  large 
cavity,  the  antrum  of  Highmore. 

Describe  the  Antnim  of  Highmoic     It  is  a  pyramidal  cavity  in  the  body  of 
the  bone,  and  opens  into  the  middle  meatus  of  the  nose  by  an  aperture  which 
is  very  small  in  the  recent  subject,  admitting  only  a  small  probe.     Its  walls  are 
very  thin,  and  are  covered  internally  by  a  mucous  membrane.   It  presents  the — 
Aperture,  partly  closed  by  the  articulation  of  the  unciform  process  of  the 
ethmoid  with  the  ethmoidal  process  of  the  inferior  luibinaled;  and  that 
of  the  maxillary  process  of  Ihe  palate  with  a  fissure  in  the  superior  maxil- 
lary ;  also  by  the  maxillary  process  of  the  inferior  turbinated  which  hooks 
over  the  lower  edge  of  the  orifice. 
Posterior  Dental  Canals,  on  the  posterior  wall  of  the  cavity. 
Procissa  in  its  floor,  formed  by  the  alveoli  of  the  tst  and  2d  molar  teeth, 

(he  roots  of  which  occasionally  perforate  it. 
What  other  points   ai«  preeented  by  the  body?     The  body  has  4 
surfaces,  the  facial  externally,  the  zygomatic 
"■  "■  posteriorly,  the  orbital  superiorly,  and  an 

internal  surface  forming  part  of  the  outer 
wall  of  the  nose  and  the  cavity  of  the 
mouth.     It  presents  the — 

Incisive  Fossa^  on  the  facial  surfacCi 
above  the  incisor  sockets,  for  the  origin 
of  the  depressor  alfe  nasi  muscle. 
Canine  Fossa}  more  externally,  for  the 
levator  anguli  oris. 
"*  Infraorbital  Foramenf  above  the  ca- 
nine fossa,  transmitting  the  infraor- 
bital vessels  and  nerve,  from  the  ia- 
frairrbital  canal  in  the  orbital  surface 
of  the  bwie.  ' 
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Maxillary  Tuberosity^  articulates  with  the  tuberosity  of  the  palate  bone. 
Turbinated  Crests ^  inferior  and  superior,  on  the  inner  surface,  bounding 

horizontal  grooves  which  correspond  to  the  meati  of  the  nose. 
Vertical  Grooves^  on  the  inner  surface,  one  assisting  to  form  the  nasal  duct, 

the  other  to  form  the  posterior  palatine  canal. 
Rough  Surface^  for  articulation  with  the  palate  bone. 
Orbital  Surface^  articulating  with  the  lachrymal,  ethmoid,  and  palate  bones 

interiorly,  partly  bounding  the  spheno-maxillary  fissure  exteriorly,  and 

forming  the  lower  margin  of  the  orbit  anteriorly. 
Infraorbital  Groove^  along  the  orbital  surface,  ending  in  the  infraorbital 

canal  and  foramen.     (See  ante.^ 
Depression^  for  the  origin  of  the  inferior  oblique  muscle  of  the  eye. 

Describe  its  Processes.    They  number  4,  as  follows. — 
Malar  Process,*  is  triangular,  looks  outwards  from  the  body,  and  is  rough 

for  articulation  with  the  malar  bone. 
Nasal  Process,^  is  thin  anteriorly  and  serrated  superiorly  for  articulation 

with  the  nasal  bone;  posteriorly  it  is  smooth  and  articulates  with  the  lachry- 

mal.     It  presents  the — 

Turbinated  Crests ^  superior  and  inferior,  the  former  articulating  with  the 
middle  turbinated  process  of  the  ethmoid  bone. 

Outer  Surface^  gives  origin  to  the  orbicularis  palpebrarum  and  levator  labii 
superioris  alaeque  nasi  muscles,  and  the  tendo  oculi. 

Groove  on  the  posterior  border,  helping  to  form  the  nasal  duct. 
Alveolar  Process,  forms  the  curved  line  of  the  teeth,  and  presents — 

Alveoli^  or  sockets,  for  8  teeth  in  the  adult,  5  in  the  child. 
Palate  Process,  forms  part  of  the  floor  of  the  nasal  cavity,  and  the  roof  of 

the  mouth.     It  articulates  with  the  vomer,  the  palate  bone,  and  with  its 

fellow  process,  and  presents  the — 

Incisive  Foramen^  or  foramen  of  Stenson,  leading  into  the  anterior  palatine 
canal,  for  the  anterior  palatine  vessels. 

Foramina  of  Scarpa^  2,  transmitting  the  naso-palatine  nerves. 

Groove  on  the  under  surface,  for  the  protection  of  the  vessels  and  nerves. 

Orifice  of  the  posterior  palatine  canal,  at  the  posterior  end. 

Nasal  Crestf  at  the  articulation  of  the  two  processes  with  the  vomer. 

Anterior  Nasal  Spine,  the  anterior  extremity  of  the  nasal  crest. 

Describe  its  articulations  and  development.  The  superior  maxillary 
articulates  with  9  bones, — the  frontal,**  ethmoid,**  vomer,"  nasal,**  lachrymal, 
malar,  palate,  inferior  turbinated,  and  opposite  superior  maxillary.***  It  is  de- 
veloped probably  by  4  centres, — I  for  the  facial  and  nasal  parts,  another  for  the 
orbital  and  malar,  a  3d  for  the  incisive,  and  a  4th  for  the  palate  portion. 
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What  miiscles  are  attached  to  it?  There  are  ii,  viz. — ^the  orbicularifi 
palpebrarum,  and  levator  anguli  oris  alaeque  nasi,  2,  to  the  nasal  process ; — the 
levator  labii  superioris,  levator  anguli  oris,  compressor  naris,  depressor  alae 
nasi,  orbicularis  oris,  and  inferior  oblique  of  the  eye,  6,  to  the  body ; — the  buc- 
cinator, I,  to  i\iQ  alveolar  process  ; — the  masseter,  i,  to  the  malar  process  ; — and 
the  external  pterygoid,  i,  to  the  tuberosity. 

THE  LACHRYMAL  BONES. 

Describe  them.    They  are  2  small  quadrilateral-shaped  bones,  situated  in 
the  anterior  part  of  the  inner  wall  of  the  orbit.     Each  presents  a — 
Groove,  on  the  external  surface,  forming  part  of  the  nasal  duct. 
Ridge,  also  externally,  for  attachment  of  the  tensor  tarsi  muocle. 
Furrow,  internally,  corresponding  to  the  ridge  on  the  external  surface. 
Hamular  Process,  projecting  downwards  to  articulate  with  the  lachrymal 

process  of  the  inferior  turbinated  bone. 
Internal  Surface,  closes  the  anterior  ethmoidal  cells. 

Describe  its  articulations,  development,  and  muscles.  The  lachry- 
mal articulates  with  4  bones, — ^the  frontal,  ethmoid,  superior  maxillary,  and 
inferior  turbinated.  It  is  developed  ixova  i  centre,  and  has  but  I  muscle  attached 
to  it,  the  tensor  tarsi,  or  Horner's  muscle. 

THE  MALAR  BONES. 

Describe  tbem.  The  cheek  bones  are  situated  at  the  outer  and  upper  part 
of  the  face,  aiding  to  form  the  cavities  of  the  orbits  and  the  temporal  and  zyg- 
omatic fossa.     Each  presents  an — 

External  Surface,  convex,  for  attachment  of  the  zygomatic  muscles. 
Foramen,  externally,  for  the  malar  branch  of  the  temporo-malar  nerve. 
Foramen,c  internally,. for  the  temporal  branch  of  the  same  nerve. 
Frontal  Process,^  articulates  with  the  external  angular  process  of  the  frontal. 
Orbital  Pro:ess,b  projecting  l)ackwards,  forming  part  of  the  floor  and  outer 
wall  of  the  orbit,  as  well  as  part  of  the  temporal  fossa,  and  bounds  the 
spheno-maxillary  fissure  anteriorly. 
Fig.  7.  Zygomatic    Process,/  projecting    backwards    to    articulate 

with  the  zygomatic  process  of  the  temporal  bone  by  a 
serrated  edge. 
Upper  Border,b  forms  the  outer  and  inferior  margin  of  the 

orbit. 
Lower  Border,  thick  and  rough,  for  the  origin  of  the  mas- 
seter muscle. 
Anterior  Border, d  articulates  with  the  superior  maxillary  bone. 
Posterior  Border,  terminates  the  temporal  fossa  below. 
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Name  its  articulations,  centres,  and  muscles.  The  malar  articulated 
with  4  bones, — the  frontal,  sphenoid,  temporal,  and  superior  maxillary.  It  is 
developed  by  one  centre  of  ossification,  and  has  5  muscles  attached  to  it, — the 
levator  labii  superioris,  zygomaticus  major  and  minor,  masseter  and  temporal. 

THE  PALATE  BONES. 

Describe  them.  They  are  2  irregularly-shaped  bones,  situated  poste- 
riorly in  the  nares.  Each  bone  assists  in  forming  the  floor  and  outer  wall  of 
the  nose,  the  roof  of  the  mouth,  the  floor  of  the  orbit,  the  inner  wall  of  the 
antrum,  the  zygomatic,  spheno-maxillary,  and  pterygoid  fossae,  and  presents  the 
following  points. — 

Horizontal  plate,  «  completes  the  nasal  floor  and  hard  palate ;  has  a — 
Ridge^  on  the  inferior  surface,  for  the  tensor  palati  aponeurosis. 
Groove,  assisting  to  form  the  posterior  palatine  canal. 
Foramina^  transmitting  the    anterior    and    posterior  Fig.  8. 

palatine  nerves. 
Anterior  Border^  is  serrated,  and  joins  the  superior 

maxillary  bones. 
Posterior  Border,  is  free  and  concave,  for  the  attach- 
ment of  the  soft  palate. 
Inner  Bordered  is  thick,  and  articulates  with  its  fel- 
low, forming  a  groove  for  the  reception  of  the  vomer. 
Its  posterior  extremity  is  the — 
Posterior  Nasal  Spine,  for  the  origin  of  the  azygos 
uvulae  muscle. 

Vertical  plate,*  a  broad  and  thick  lamella,  presents  the  following : — 
Superior  Turbinated  Crest,  on  the  inner  surface.     Below  it  is  the — 
Inferior  Turbinated  Crest,e  dividing  the  middle  meatus  of  the  nose  from 

the  inferior,  and  articulating  with  the  inferior  turbinated  bone. 
Posterior  Border,  articulates  with  the  pterygoid  process  of  the  sphenoid. 
Groove,  on  the  external  surface,  helping  to  form  the  posterior  palatine  canal. 
Two  Smooth  Surfaces,  externally,  one  forming  the  inner  wall  of  the  zygo- 
matic fossa;  the  other,  part  of  the  inner  wall  of  the  antrum. 
Two  Rough  Surfaces,  also  externally,  one  for  articulation  with  the  superior 

maxillary ;  the  other  with  the  pterygoid  process  of  the  sphenoid. 
Deep  Notch,  which  by  articulation  with   the  sphenoid   bone,   forms  the 
spheno-palatine  foramen,^  for  the  spheno-palatine  nerves. 
Pterygoid  process,^  is  wedged  into  the  notch  between  the  plates  of  the  ptery- 
goid process  of  the  sphenoid,  with  which  it  articulates  laterally.    In  it  are  the—* 
Palatine  Foramina,  for  the  external  and  posterior  palatine  nerves. 
Posterior  Surface,  aids  in  forming  the  pterygoid  fossa. 
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Orbital  process,'*  triangular  in  shape,  large  and  hollow.     It  has — 

Three  Articular  Surfaces^  for  the  sup.  maxillary,  sphenoid,  and  ethmoid. 

Two  Free  Surfaces^  the  orbital  forming  part  of  the  floor  of  the  orbit,  the 
external  aiding  to  form  the  zygomatic  fossa. 

Rounded  Border,  forms  a  part  of  the  spheno-maxillary  fissure. 
Sphenoidal  process,/  projects  backwards,  articulates  superiorly  with  the 

body  of  the  sphenoid,  and   externally   with  the  pterygoid  process  of  the 

sphenoid.     On  its  upper  surface  is  a — 

Groove,  which  assists  in  forming  the  pterygo^palatine  canal. 

Inner  Surface,  forms  part  of  the  outer  wall  of  the  nasal  fossa. 

Describe  its  articulations,  development,  and  muscles.  The  palate 
articulates  with  6  bones, — ^the  sphenoid,  ethmoid,  vomer,  superior  maxillary, 
inferior  turbinated,  and  its  fellow  palate  bone.  It  is  developed  by  one  centre  at 
the  junction  of  the  two  plates.  There  are  5  muscles  attached  to  it, — the  azygos 
uvulae,  internal  and  external  pterygoids,  superior  constrictor,  and  tensor  palati. 

THE  INFERIOR  TURBINATED  BONES. 

Describe  them.  They  are  2  thin  curved  osseous  plates  situated  in  the 
nasal  fossae,  their  convex  surfaces  presenting  inwardly.  Each  bone  is  attached 
above  to  the  inferior  turbinated  crests  of  the  superior  maxillary  and  palate 
bones,  and  presents  the  following,  viz. — 

Lachrymal  Process^  aiding  to  form  the  nasal 
duct,  by  articulation  with  the  lachrymal  and 
i^^i^m^^  superior  maxillary  bones. 

Ethmoidal  Process^  articulating  with  the  unci- 
form process  of  the  ethmoid,  thus  helping  to 
partially  close  the  aperture  of  the  antrum. 
Maxillary  Process,^  also  helps  to  partially  close  the  aperture  of  the  antrum, 

by  hooking'^  over  the  lower  edge  of  that  orifice. 
Free  Border,^  below,  coming  to  about  ^  inch  above  the  floor  of  the  nose. 

Name  its  articulations,  centres,  and  muscles.  The  inferior  turbinated 
articulates  with  4  bones,  the  ethmoid,  lachrymal,  palate,  and  superior  max- 
illary.    It  is  developed  by  one  centre,  and  has  no  muscles  attached  to  it. 

THE  VOMER. 

Describe  it.     The  vomer  (plough-share)  forms  the  postero-inferior  part 

of  the  nasal  septum,  but  is  usually  bent  to  one 
side.     Its — 

Superior  Border}  '  has  a  groove  and  two  alae 
or  wings,  for  articulation  with  the  rostrum 
and  vaginal  processes  of  the  sphenoid  bone. 


Anterier  Border,'  is  grooved  for  the  ethmoidal  plate  and  the  nasal  cartilage. 

Inferior  Border,^  (he  longest,  articulates  with  the  nasal  crest  of  the  superior 
maxillary  and  palate  bones. 

Posterior  Border,  is  free  and  presents  towards  the  pharynx. 

Naso-palaline  Grooves,  laterally,  for  the  naso-palatine  nerves. 

Furrows,  On  the  lateral  surfaces,'  for  vessels  and  nerve -filaments. 

Name  Its  articulations,  centres,  and  muscles.  The  vomer  artieulate> 
with  6  bones, — the  sphenoid,  ethmoid,  2  superior  maxillaiy,  and  2  palate 
bones.  It  i*  developed  by  one  centre,  which  appears  about  the  6lh  fcEtal  week 
in  cartilage  between  two  laminx  which  coalesce  after  puberty.  It  has  no 
muscles  attached  Co  it. 

THE  INFERIOR  MAXILLARY  BONE. 

Describe  its  general  characteristics.  The  inferior  maxillary  bone  forms 
Qie  lower  jaw,  receives  the  inferior  teeth,  and  is  the  second  bone  of  the  body 
in  which  ossification  appears,  the  clavicle  being  the  first.  It  consists  of  a  body 
and  two  rami, 

Deacribe  the  Body  of  the  bone.  Ii  is  shaped  somewhat  like  a  horse- 
shoe, and  presents  for  examination  the  following :  vii. — 

Ahitelar  Portion,  above  the  oblique  line,  containing  on  its  upper  border 

ahieeli  for  16  teeth  in  the  adult,  for  10  in  the  child. 
Symphysis,  a  vertical  ridge  on  the  median  line,  marking  the  junction  of  the 

two  symmetrical  portions  of  which  the  bone  originally  consisted. 
Mental  Process,  a  prominent  triangular  eminence,  forming  the  chin. 
Externally  on  each  side  from  the  symphysis  backwards,  are  the — 
Ituiiiiie  Fossa,  above  the  chin,  for 
the  origin  of  the  levator  menti. 
Mental  Foramen,  below  the   2d 
bicuspid  alveolus,  transmitting 
the  mental  artery  and  nerve. 
External  Oblique  Lint,   for  Jhe 
origins  of  the   depressor  labii 
inferioris  and  depressor  anguli 
oris  muscles  from  its  anterior 
half. 
Groove,  near  tlie   angle,  for  the 
facial  artery. 
Internally,  on  eacb  side  from  the  median  depression  backwards,  are  the — 
Genial  Tubercles,  the  superior  for  the  genio-hyo-glossus  muscle;  the  inferior 

for  the  genio-hyoid. 
Mylo-kyoid  Ridge,  obliquely  backwards,  for  the  mylo-hyoid  muscle. 
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Sublingual  Fossa,  near  the  genial  tubercles,  for  the  sublingual  gland. 
Fossa,  below  the  sublingual,  for  the  anterior  belly  of  the  digastric  muscle. 
Submaxillary  Fossa,  below  the  ridge,  for  the  submaxillary  gland. 

Describe  the  Rami  of  the  Inferior  Maxillary.  The  rami,  or  ascending 
portions  of  the  bone,  are  2  in  number,  and  each  present  the — 

Coronoid  Process,  anteriorly,  for  the  insertion  of  the  temporal  muscle. 

Condyloid  Process,  posteriorly.  Its  condyle  articulates  with  the  glenoid 
fossa  of  the  temporal  bone,  its  neck  receives  the  insertion  of  the  external 
pterygoid  muscle,  its  tubercle  has  attached  to  it  the  external  lateral  liga- 
ment of  the  lower  jaw. 

Sigmoid  Notch,  a  deep  depression  separating  the  above-named  processes 
from  each  other,  and  crossed  by  the  masseteric  vessels  and  nerve. 

Groove,  on  the  coronoid  process  internally,  and  prolonged  downwards  upon 
the  body,  for  the  attachment  of  the  buccinator  muscle. 

Ridges,  on  the  external  surface,  for  the  insertion  of  the  masseter. 

Spine,  a  projection  on  the  internal  surface,  for  the  attachment  of  the  internal 
lateral  ligament  of  the  jaw. 

Inferior  Dental  Canal,  opening  behind  the  spine,  lies  within  the  ramus  and 
body  of  the  bone  for  the  inferior  dental  vessels  and  nerve.  It  communi- 
cates with  each  alveolus  and  with  the  mental  foramen. 

Mylo-hyoid  Groove,  below  the  spine,  for  the  mylo-hyoid  vessels  and  nerve. 

Rough  Surface,  behind  the  groove,  for  the  internal  pterygoid  muscle. 

Angle  of  the  Jaw,  at  the  junction  of  the  posterior  body  of  the  ramus  with 
the  inferior  border  of  the  body,  for  the  insertion  of  the  masseter  and  in- 
ternal pterygoid  muscles,  and  the  stylo-maxillary  ligament. 

Describe  the  Articulations   and   Development  of  the  Inferior  Max- 

• 

Ulary  bone.  It  articulates  with  one  pair  of  bones, — the  temporal.  It  is  the 
earliest  formed  bone  in  the  body  except  the  clavicle,  and  is  probably  developed 
by  2  centres,  one  for  each  lateral  half,  the  two  halves  coalescing  at  the 
symphysis  about  the  1st  year  of  age.  In  adult  life  the  ramus  arises  almost 
vertically  from  the  body,  and  the  dental  canal  lies  about  the  middle  of  the 
body.  In  old  age  the  rapius  extends  obliquely  backwards,  the  angle  becoming 
very  obtuse ;  and  the  alveolar  portion  being  absorbed,  the  dental  canal  is  near 
the  superior  border. 

What  Muscles  are  attached  to  the  Inferior  Maxillary?  They 
number  15  pairs, — the  masseter,  internal  and  external  pterygoids  and  temporal, 
4,  to  the  ramus; — the  genio-hyo-glossus,  genio-hyoid,  myio-nyoid,  digastric, 
and  superior  constrictor,  5,  to  the  internal  surface  oithe  body ; — the  depressor 
labii  inferioris,  depressor  anguli  oris,  levator  menti,  orbicularis  oris,  platysma 
myoides,  and  buccinator,  6,  to  the  external  surface  of  the  body. 


THE  ORBITS. 

Describe  tbe  Orbital  Cavities.  The  orbits  are  z  conoidal  cavities, 
tituated  between  the  forehead  and  the  face,  their  bases  outwards,  their  apices 
pointing  backwards,  the  lines  of  axial  prolongation  meeting  at  the  sella 
turcica  of  the  sphenoid  bone.  They  contain  the  m^ns  of  vision  with  their 
appendages,  and  are  each  formed  by  7  bones,— the  frontal,'  ethmoid,'  sphe- 
noid,' *  *  lachrymal,'  superior  maxiHarj,'  palate,'  and  malar,'  of  which  the 
first  three  are  common  to  both  oiints.  Each  orbit  communicates  with  t  cavity 
and  4  fossx,  as  follows,  viz. — 

Caviiy  of  the  cranium,  Ijy  the  optic  foramen  "  and  sphenoidal  fissure." 

Fossa  (4) — the  nasal,  temporal,  zygomatic,  and  spbeno-maxUlary, — by  the 
nasal  duct"  and  the  spheno-m axillary  fissure.^ 

What  Poramina  cominunicate  with  each  oibit?  Nine, — the  optic 
foramen,"  sphenoidal  fissure,*"  anterior**  and  posterior"  ethmoidal  foramina, 
supraorbital,**  infraorbital,**  and  malar  foramina,'*  the  nasal  duct,"  and  the 
spheno-maiillaiy  fissure." 

Describe  the  Roof  of  the  Oifcit.  Formed  by  the  orbital  plate  of  the 
frontal  bone  anteriorly,'  and  the  Fic.  11. 

lesser  wing  of  the  sphenoid*  pos- 
teriorly, it  is  concave,  and  presents 
the— 

Lachrymal  Fossa}^  at  Its  outer 
aDgle,for  the  lachrym  al  gl  and. 

DtprtsHim}^  a(  the  inner  angle, 
for  the  pnltey  of  the  saperior 
oblique. 

DcBcribe   the    Floor  of    the 

Orbit.  Formed  by  the  orbital 
surface  of  the  superior  maxillary 
bone,'  and  the  orbital  process  «f 
the  malar'  and  palate  bones,*  it 
is  nearly  flat  and  presents  the — 
Palato-maxiilarji  Suturt  poste- 

Infraorbital  Canal,  and  a  Dt- 

prisdon    for    the    Superior 

oblique    moscle  of  the   eye, 

anteriorly. 
Jnjraerbital    Groovt}*    poste- 

riorly. 
3» 
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Describe  the  Inner  Wall  of  the  Orbit.  Formed  by  the  nasal  process 
of  the  superior  maxillary  bone,^  the  lachrymal,®  the  os  planum  of  the  ethmoid,* 
and  the  body  of  the  sphenoid,'  it  presents — 

A  Groove^  for  the  lachrymal  sac,  and  the  Lachrymal  Crest,  anteriorly. 
2  Sutures, — the  ethmo-lachrymal,  and  the  ethmo-sphenoidal. 

Describe  the  Outer  Wall  of  the  Orbit.  Formed  by  the  orbital  pro- 
cess of  the  malar  bone,*  and  the  greater  wing  of  the  sphenoid,*  it  presents  the 
Orifices^^  of  the  malar  canals,  and  the  Spheno-malar  Suture, 

Describe  the  Angles  of  the  Orbit.    They  present  the  following  points. 
In  the  superior  external  angle. 

Sphenoidal  Fissure^^  or  foramen  lacerum  anterius,  transmits  the  3d,  4th, 
ophthalmic  division  of  the  5th,  and  the  6th  nerves,  the  ophthalmic  vein, 
branches  of  the  lachrymal  and  middle  meningeal  arteries,  filaments  of 
the  sympathetic  nerve,  and  a  process  of  the  dura  mater. 

Articulations, — the  fronto-malar,  and  fronto-sphenoidal. 

In  the  superior  internal  angle. 

Suture, — the  lachrjrmo-ethmo-frontal,  in  which  are  the  following  foramina. 
Anterior  Ethmoidal  Foramen,^^  transmitting  the  anterior  ethmoidal  artery 

and  the  nasal  nerve. 
Posterior  Ethmoidal  Foramen^  transmitting  the  posterior  ethmoidal  artery 
and  vein. 
In  the  inferior  external  angle. 

Spheno-maxillary  Fissur^  (described  under  the  Zygomatic  Fossa). 

In  the  inferior  internal  angle. 
A  Suture,  the  ethmo-maxillo-palato-lachrymal. 

What  other  points  are  connected  with  the  Orbit?  Two,  the  supra- 
orbital notch,  and  the  optic  foramen,  as  follows,  viz. — 

Supraorbital  Notch  or  Foramen}^  at  the  junction  of  the  inner  and  middle 
thirds  of  the  upper  circumference,  transmitting  the  supraorbital  artery, 
veins,  and  nerve.  A  line  prolonged  from  this  notch  through  the  interval 
between  the  bicuspid  teeth  of  either  jaw,  will  cross  both  the  infraorbital 
and  mental  foramina,  and  the  canine  fossa  of  the  superior  maxillary  bone. 

Optic  Foramen}^  at  the  apex,  is  formed  by  the  2  roots  of  the  lesser  wing 
of  the  sphenoid,  and  transmits  the  optic  nerve  and  the  ophthalmic  artery. 
From  around  its  margin  arises  a  tendinous  ring,  the  common  origin  of  the 
4  recti  muscles  of  the  eye. 

What  Muscles  arise  within  the  Orbit  ?  The  4  recti  and  2  oblique  of  the 
eye,  the  levator  palpebrae,  and  the  tensor  tarsi  (8  in  all). 


THE  POS5JG. 

Describe  the  Naacd  Fosbk.  Together  they  fonn  the  cavity  of  the  nose, 
being  separated  from  each  other  by  the  Septum  NatiS^  They  open  in  front 
by  the  anterior  nares,  behind  tiy  the  posterior  nares ;  and  extend  from  the 
palate  processes  of  the  superior  niBxillary  and  palate  bones,"  upwards  to  tho 
base  of  the  cranium.  They  ace  formed  by  14  bones, — (he  elhmoEd,  sphenoid, 
lirontal,  vomer,  3  nasal,  2  superior  maxillary,  2  lachiymal,  2  palate,  and  2 
inferior  turbinated.  , 

Describe  the  Septum  NaaL"  It  forma  the  inner  wall  of  each  nasal 
fossa,  and  is  formed  chiefly  by  the  perpendicular  plate  of  the  ethmoid  bone, 
the  vomer,  and  the  triangular  cartilage  of  the  septum;  to  a  less  extent  by  5 
other  bones, — the  rostrum  of  the  sphenoid,  the  nasal  spine  of  the  frontal,  and 
the  crests  of  the  nasal,  palate,  and  superior  maxillary  bones. 

Describe  the  points  presented  by  eai:h  Naaal  Poaaa.    They  are — 
On  the  boof. 

Openings,  posteriorly,  into  the  sphenoidal  sinuses. 

Olfadory  Foramina,  and  the  Nasal  Slit,  in  the  cribriform  plate  of  the  eth- 
moid bone. 

On  the  floor. 

Orifice,  of  the  anterior  palatine  canal. 

Suture,  between  the  bones  forming  the  hard  palate. 

Nasal  Spints,  anterior  and  posterior,  and  the  Ridge  connecting  them. 
On  thb  outer  wall,  from  above  dowowarda. 

Superior  Meatus  of  the  nose,  into 

which   open   3  orilices, — those 

of  the  posterior  ethmoidal  and 

the  sphenoidal  sinuses,  and  the 

spfaeno- palatine  foramen. 
Middle    Turbinated''   process  of 

the  ethmoid. 
Middle  Meatus  of  the  nose,  into 

which  open   2   orilices, — those 

of  the  antnim**  and  infiindib- 

ulum, — the  latter  draining  the 

anterior  ethmoidal  cells,"  and  the  fi^sntal  sinus. 
Inferior  TUrHnaled  Sane}'>  below  which  is  the — 
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Inferior  Meatus  of  the  nose,  the  largest ;  into  it  open  2  orifices, — those  of 
the  lachrymal,  and  anterior  palatine  canals.  To  these  may  be  added  the 
anterior  and  posterior  nares. 

Describe  the  Temporal  Fossa.  Situated  on  each  side  of  the  cranium, 
it  is  shallow  above  and  behind,  but  deep  in  front  and  below ;  and  is  formed 
by  parts  of  5  bones, — ^the  frontal,  sphenoid,  temporal,  parietal,  and  malar.  It 
is  bounded  above  and  behind  by  the  temporal  ridge,  in  front  by  the  malar 
frontal  and  sphenoid  bones,  and  below  by  the  zygoma  and  the  pterygoid  ridge 
on  the  greater  wing  of  the  sphenoid.  It  is  traversed  by  6  sutures, — the 
spheno-malar,  spheno-frontal,  spheno-parietal,  spheno-temporal,  fronto-parietal, 
and  temporo-parietal.  It  opens  below  into  the  zygomatic  fossa ;  and  lodges  the 
temporal  muscle,  and  the  deep  temporal  vessels. 

Describe  the  Zygomatic  Fossa.  Extending  downwards  from  the  tem- 
poral fossa,  it  is  thus  bounded, — 

In  fronts  by  the  tuberosity  of  the  superior  maxillary  bone. 

Externally y  by  the  zygoma,  and  the  ramus  of  the  inf.  maxillai^. 

Internally^  by  the  external  plate  of  the  pterygoid  process. 

Above,  by  the  temporal  fossa,  the  squamous  portion  of  the  temporal  bone, 

and  the  greater  wing  of  the  sphenoid. 
Beloiv,  by  the  alveolar  border  of  the  inferior  maxillary  bone. 

What  Fissures  open  into  the  Zygomatic  Fossa.  Two,  the — 
Spheno-maxillary  Fissure,  between  the  greater  wing  of  the  sphenoid  externally, 
and  the  superior  maxillary  and  palate  bones  internally.  It  connects  the 
orbit  with  the  zygomatic,  temporal,  and  spheno-maxillary  fossae ;  and  trans* 
mits  the  infraorbital  artery,  the  superior  maxillary  nerve  and  its  orbital 
branches,  and  the  ascending  branches  of  Meckel's  ganglion. 
Pterygo-maxillary  Fissure,  between  the  tuberosity  of  the  superior  maxillary 
bone  and  the  pterygoid  process  of  the  sphenoid.  It  transmits  branches  of 
the  internal  maxillary  artery,  and  connects  the  zygomatic  fossa  with  the 
spheno-maxillary. 

Describe  the   Spheno-Maxillary  Fossa.      It    is  a  triangular  cavity  be- 
tween the  pterygoid  process  of  the  sphenoid  bone  and  the  tuberosity  of  the 
superior  maxillary,  and 'is  situated  at  the  junction  of  the  spheno-maxillary, 
pterygo-maxillary,  and  sphenoidal  fissures.     Into  it  open — 
J  Fossa, — the  orbital,  zygomatic,  and  nasal. 
2  Cavities, — ^the  cranial,  and  buccal. 

^  Foramina, — the  Vidian  and  pterygo-palatine  canals,  and  the  foramen 
rotundum,  posteriorly ;  the  spheno-palatine  foramen  on  the  inner  wall ; 
and  the  posterior  palatine  canal  inferiorly ;— occasionally  also  the  acces- 
sory palatine  canals. 
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THE  SUTURES  AND  FONTANELLES. 

Name  the  Sutures  of  the  skull.    There  are  17. 
At  the  Vertex  of  the  skull  are  5,  the — 

Sagittal,  or  mterparietal. 

2  Coronal,  or  fronto-parietal.     2  Lambdoid,  or  occipito-parietaL 
At  the  Sides  of  the  skull  are  4,  the — 

2  Spheno-parietal.     2  Temporo-parietal. 
At  the  Bctse  of  the  skull  are  5,  the — 

2  Temporo-occipital.     Basilar,  in  the  central  line  of  the  base. 

2  Temporo-sphenoidal. 
In  the  Mesial  line^  besides  the  sagittal  and  basilar,  are  3,  the— 

Spheno-ethmoidal.     Spheno-frontal.     Ethmo- frontal. 

Describe  the  Facial  Sutures.  The  most  important  are  the  following,  but 
the  sutures  of  the  face  are  very  numerous. 

Zygomatic  Suture^  at  the  temporo-malar  articulation. 

Transverse  Suture,  extending  from  one  external  angular  process  of  the 
frontal  bone  across  to  the  other,  and  connecting  that  bone  with  the  malar, 
sphenoid,  ethmoid,  lachrymal,  superior  maxillary,  and  nasal  bones. 

Symphysis  of  the  Chin,  the  site  of  a  foetal  suture. 

How  are  the  Sutures  formed?  By  dentations  of  the  external  tables  m- 
terdigitating  with  each  other,  the  adjacent  edges  of  the  internal  tables  lying  in 
unjoined  proximity.  The  sutures  are  not  formed  until  a  long  time  after  the 
formation  of  the  skull,  probably  to  permit  of  the  marginal  growth  of  the  bones. 

What  are  the  Fontanelles?  They  are  6  membranous  intervals  in  the  in- 
fant's skull,  corresponding  in  situation  with  the  angles  of  the  two  parietal 
bones.     They  are  as  follows,  viz. — 

Anterior,  at  the  junction  of  the  sagittal  and  coronal  intervals. 

Posterior,  at  the  junction  of  the  sagittal  and  lambdoid  intervals. 

Lateral  Fontanelles,  4,  two  at  the  anterior  inferior  angles,  and  two  at  the 
posterior  inferior  angles  of  the  parietal  bones. 

Describe  the  Wormian  Bones.  They  are  supemumeraiy  small  pieces 
of  bone,  irregularly  shaped,  and  developed  by  special  centres  in  unclosed  por- 
tions of  the  cranial  sutures  and  fontanelles,  being  more  frequent  in  the  lamb- 
doid suture.      They  are  also  called  "  ossa  triqueta  "  from  their  triangular  form. 

Describe  the  Hyoid  Bone.  It  is  shaped  like  a  horse-shoe,  has  no  articu- 
lation with  the  skeleton,  but  supports  the  tongue.  It  consists  of  a  Body,  two 
greater,  and  two  lesser  Comua  or  horns.  On  the  body  is  a  Crucial  Ridge, 
with  a  Tubercle  at  the  centre.  It  is  developed  by  5  centres,— one  for  the  body 
and  one  )or  each  horn.  Attached  to  it  are  10  muscles,  3  ligaments,  and  I 
membrane,  as  follows,  viz. — 

C 


To  the  Body, — the  genio-,  mylo-,  stylo-,  sterao-,  thyro-,  omo-hyoid,  (he  genio- 
hyo-glossus,  and  the  hyo-g!ossiK  muscles;  also  the  pulley  of  the  digas- 
tric, the  hyo-epiglottic  ligament,  and  Ihe  thyro-byoid  membrane. 

To  iki  Greater  Cornu. — the  hyo-glossus,  middle  constrictor  muscles,  and 
part  of  the  thyro-hyoid; — also  the  thyro-byoid  ligament. 

To  Ihe  Lesser  Cornu, — the  stylo-hyoid  ligament. 

TABLE  OF  THE  FORAMINA  AT  THE  BASE  OP  THE  SKULL. 

vnlh  the  ■various  structures  transmitted  by  each. 
Anterior  Fonsa  contains  i  single  foramen  and  5  in  pairs,  viz. — 
Foramen  Gzeum, — lodges  a  fold  of  dura  mater,  and  transmits  a  vein  to  the 

longitudinal  sinus  from  Ihe  nose,  sometimes  one  firom  the  fronlal  sinus. 
Ethmoidal  Fissure, — the  nasal  nerve,  and  the  anterior  ethmuidal  artery. 
Olfaetory, — olfactory  nerves,  and  nasal  branches  of  the  ethmoidal  arteries. 
Anterior  Fthmaidal,-^a.Titenor  ethmoidal  artery  and  the  nasal  nerve. 
Posterior  Ethmoidal, — posterior  ethmoidal  artery  and  vein. 
optic  Foramen, — optic  nerve  and  ophthalmic  arteiy. 
Middle  Fossee  contain  8  pairs,  viz.— 

Foramen  Laciram  Antirius,  or   ^htnoidal  Fitsure.t — the  3d,  4th,   oph- 
thalmic division  of  the  5th,  and  (he  6th  cranial  nerves,  and  filaments  of 
Fiu,  ,^_  the  sympathetic  ;  ophthalmic  vein, 

a  branch  of  the  lachiymal  artery, 
orbital  branches  of  the  middle 
meningeal   arteiy,  and    a    process 

Foramen  Rotundum, — superior  mai- 
illary  division  of  the  5th  cranial 

Foramen  Vesalii,  —  a  small  vein. 
This  foramen  is  often  absent. 

Foramen  Ovale,  I —  inferior  max- 
illary division  of  the  5th  nerve, 
lesser  petrosal  nerve,  and  the 
small  meningeal  branch  of  the 
internal  maxillary  artery. 

Foramen  Spinosum, " — middle  men- 
ingeal artery,  meningeal  veins, 
and  sympathetic  filaments  from  the 
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Foramen  Lacerum  Medium^q — internal  carotid  artery,  carotid  plexus,  large 

petrosal  nerve,  and  a  branch  from  the  ascending  pharyngeal  artery. 
Small  Foramen, — lesser  petrosal  nerve. 
Hiattis  Fallopii, — ^large  petrosal  nerve,  branch  of  middle  meningeal  artery. 

Posterior  Fossa  contains  6  pairs  and  i  single,  viz. — 

Meatus  Auditorius  Intemus, — facial  and  auditory  nerves,  auditory  artery. 

Aqueductus  Vesliduli, — small  artery  and  vein,*  process  of  dura  mater. 

Foramen  Lacerum  Posterius,*' — glosso-pharyngeal,  pneumo-gastric,  and  spinal 
accessory  nerves,  internal  jugular  vein,  meningeal  branches  of  the  ascend- 
ing pharyngeal  and  occipital  arteries. 

Mastoid  Foramen  (often  absent), — small  vein,  occasionally  the  mastoid 
artery. 

Anterior  Condyloid  Foramen, — hypoglossal  nerve,  meningeal  branch  from 
the  ascending  pharyngeal  artery. 

Posterior  Condyloid  Foramenw  (often  absent),  posterior  condyloid  vein. 

Foramen  Magnum,^ — medulla  oblongata  and  its  membranes,  the  vertebral 
arteries,  and  the  spinal  accessory  nerves. 

Externally,  at  the  base  of  the  skull  are  lo  pairs,  viz. — 
Opening  of  the  Eustachian  Tube, — ^air  to  the  middle  ear. 
Opening  of  Tensor  Tympani  Canal, — the  tensor  tympani  muscle. 
Orifice  of  the  Vidian  Canal, — the  Vidian  nerve,  and  vessels. 
Glasserian  Fissure,ft — laxator  tympani  muscle,  tympanic  artery,  processus 

gracilis  of  the  malleus. 
Orifice  of  the  Canal  of  Hugier, — chorda  tympani  nerve. 
Foramen  for  Jacobson's  Nerve, — tympanic  branch  of  glosso-pharyngeaL 
Foramen  for  Arnold'' s  Nerve, — auricular  branch  of  pneumogastric. 
Opening  of  the  Aqueductus  Cochlece, — vein  to  the  cochlea. 
Stylo-mastoid  Foramenf — facial  nerve,  stylo-mastoid  artery. 
Auricular  Fissure, — exit  of  Arnold's  nerve. 

Face  presents  3  pairs,  viz. — 

Supraorbital  Foramen  or  Notch, — supraorbital  artery,  vein,  and  nerve. 
Infraorbital  Foramen, — infraorbital  artery  and  nerve. 
Mental  Foramen;-— menisd  artery  and  nerve. 

Palate  presents,  on  each  side  at  least  6  pairs,  viz. — 

Incisive  Foramina^  (one  or  two), — ^nerves  and  vessels  to  the  incisor  teeth. 
2  Anterior  Palatine, — anterior  palatine  vessels,  naso-palatine  nerves. 
Posterior  Palatine, — posterior  palatine  vessels,  anterior  palatine  nerve. 
Accessory  Palatine  Foramina  (one  or  two), — ^posterior  palatine  nerves. 
PterygO'palatine  Foramen, — ^pterygo-palatine  vessels. 


THE   BONES    OF   THE   TRUNK. 

THE  VERTEBRA!.  COLUMN. 

What  CharacteriBIics  are  Common  to  the  Vertehrce?      Each   vertebra 

consisls  of  a  bod;  and  an  arch,  the  latter  being  fonned  by  2  pedicles  and  3 

laminse,  which  support  7  processes. 

Body*  is  thick  and  spongy,  convex  in  front ''  fioni  side  to  side,  concave  verti- 
cally, and  on  the  upper  and  lower  surfaces,  which  are  surrounded  by  a. 
bony  rira.  Anteriorly  are  small  foramina  for  nutrient  vessels,  posteriorly 
a  large  foramen  for  the  exit  of  the  vense  basis  vertebrarum. 
Ftdiclcs,  project  backwards  from  the  body,  inclining  outwards.  They  are 
notched  above  and  below,  thus  forming,  with  the  adjacent  notches,  the 
Intirvertibral  Foramina  for  the  entrance  of  vessels  and  the  exit  of  the 

Lamins?  are  z  broad  plates,  meeting  in  the  spinous  process  behind,  and 
rough  on  their  upper  and  lower  borders  for  the  attachment  of  the  liga- 

TransvtTse    Processes,*    one 
Fio.  15.  on   each   side,   projecting 

outwards. 

Articular  Processes,  two  on 
each  side,  superior'  and 
inferior,'  project  from  the 
junction  of  the  laminee 
and  pedicles,  and  articu- 
lating above  and  below 
with  the  articular  pro- 
cesses of  the  adjacent 
vertebne.  Their  superior 
facets  look  upwards  in 
the  cervical  region,  out- 
wards in  the  dorsal,  and 
inwards  in  the  lumbar. 

Spinous  Process}  projects 
backwards  from  the  junc- 
tion of  the  lamina:  with 
each  other,  sometimes 
very  obliquely, 
^nal  Foramen?  is  the  space  enclosed  by  the  body,  pedicles,  and  lamina  j 
and  which,  when  the  vertehrsE  are  articulated,  farms  part  of  the  spinal 
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How  are  tbe  Vertebrae  distinguished  ?  As  cervical  (7),  dorsal  (12),  and 
lumbar  (5).  Each  of  these  divisions  has  several  peculiar  features,  but  their 
especial  characteristics  are  as  follows. 

The  Cervical  Vertebrce  are  pierced  at  the  bases  of  their  transverse  processes  by 
the  vertebral  foramina^  which  transmit  the  vertebral  artery,  vein,  and  plexus. 
The  Dorsal  Vertebrce  have  facets  and  demifacets  on  their  bodies,  for  articula- 
tion with  the  heads  of  the  ribs. 
The  Lumbar  Vertebrce  are  marked  by  the  absence  of  the  foramina  and  facets 

which  distinguish  the  other  two  classes. 
What  are  the  Peculiar  Vertebrae?    They  are  9  in  number, — the  atlas 
or  1st  cervical,  the  axis  or  2d  cervical,  the  vertebra  prominens  or  7th  cervical, 
the  1st,  9th,  loth,  nth,  and  12th  dorsal,  and  the  5th  lumbar. 

The  Atlas  is  a  bony  ring  supporting  the  head.     A  bony  arch  takes  the  place 

of  a  body,  and  its  spinous  process  is  a  mere  tubercle.     Its  Lateral  Mctsses 

'  form  its  chief  bulk,  supporting  large  Articular  Processes  which  all  look 

inwards,  the  superior  articulating  with  the  condyles  of  the  occipital  bone. 

The  Axis  is  marked  by  its  Odontoid  Process  projecting  upwards  from  the 

body  into  the  anterior  part  of  the  spinal  foramen  of  the  atlas,  where  it 

articulates  with  the  anterior  arch,  and  receives  the  occipito-axoid  and  the 

check  ligaments. 

The  Vertebra  Prominens  has  a  long  and  prominent  spinous  process  which 

ends  in  a  tubercle  for  the  ligamentum  nuchas. 
The  Dorsal  Vertebrce.     The  1st  has  one  facet  and  a  demifacet.    The  9th  has 
a  demifacet  only.     The  loth  has  but  one  facet  on  the  body  and  one  on 
the  transverse  process.    The  iith  and  12th  have  each  but  one  facet  on 
the  body,  and  none  on  the  transverse  processes.     The  12th  resembles  a 
lumbar  vertebra  in  size  and  shape. 
The  jth  Lumbar  is  much  deeper  in  front  than  behind ;  its  spinous  process  is 
small,  but  its  transverse  processes  are  large  and  thick,  and  point  slightly 
upwards. 
What  important  Relations  have  Certain  Vertebrae? 
The  jd  Cervical  corresponds  to — the  bifurcation  of  the  common  carotid  artery, 

and  the  superior  cervical  ganglion. 
The^th  Cervical^  to— the  junctions  of  the  larynx  with  the  trachea,  and  the  phar- 
ynx with  the  oesophagus,  and  the  middle  cervical  ganglion  of  the  sympathetic. 
The  2d  Lumbar^  to— the  junction  of  the  duodenum  with  the  jejunum,  the 
commencement  of  the  thoracic  duct  and  the  portal  vein,  the  origin  of 
the  superior  mesenteric  artery,  the  lower  margin  of   the  pancreas,  the 
opening  of  the  ductus  communis  chol^dochus,  the  lower  end  of  the  spinal 
cord,  and  the  crura  of  the  diaphragm. 
[The  false  vertebrae  are  described  as  bones  of  the  pelvis.] 
4 


THE   THORAX. 

What  is  the  Thorax?  An  osseo- cartilaginous  cage  fonned  by  the  bodies 
of  the  dorsal  vertebrie  posteriorly,  the  ribs  and  costal  cartilages  laterally,  and 
the  sternum  in  front.  Its  shape  is  conical,  the  axis  inclined  forwards,  the  base 
lielow  and  closed  by  the  diaphragm. 

What  Structures  pass  through  its  Apex  ?  The  trachea,  cesophag;as, 
large  vessels  of  the  neck,  pneuraogastric,  phrenic  and  sympathetic  nerves, 
thoracic  duct,  and  in  inspiration  Ihe  apei  of  the  lung. 

What  StTuctuics  are  contained  in  Its  Cavity  ?  The  trachea,  bronchi 
and  lungs,  the  heart  and  great  vessels,  internal  mammaiy  arteries,  azygos  and 
bronchial  veins,  pneumogaslric,  phrenic,  and  splanchnic  nerves,  tesophagus, 
nroricic  duct,  lymphatic  vessels,  and  glands. 

THE   STERNUM, 
Describe  it.    The  sternum,  or  breast-bone,  consists  of  3  parts, — the  manu. 
Fig.  16.  brium,"  or  handle ;  the  gladiolus,^  or  sword ;  and  the  ensi- 

form  or  xiphoid  appendix.'  It  presents  the — 
Inttrclavicular  Notch,  on  its  superior  Imrder. 
Manabrium,"  articulates  wilh  Ihe  clavicle,''  tst  costal 

cartilage,'  and  a  part  of  the  sd.X 
Gladiolus,  articulates  with  the  costal  cartilages  from  Ihe 
3d  to  the  6th  inclusive,  and  partly  wilh  (he  2d  and  7th. 
Ensifirm  Affendix  (the  tip),  articulates  with  Ihe  carti- 
lage of  the  false  ribs,  and  in  part  with  the  7th  costal 

Describe    its  developioent  and  muscles.      The    ster- 
num is  develcfed  by  6  centres,  I  each  for  the  manubrium 
and  ensilbrm  anoendix,  and  4  for  the  gladiolus.    The  mus- 
cles attached  to  it  are  9  pairs  and  one  single  muscle, — 
the  slemo-cleido-mastoid,  sternohyoid,  and  slemo-thyroid, 
3,  to  its  upper  part ; — the  rectus  abdominis,  external  and  internal  oblique,  trans- 
versalis,  and  the  diaphragm,  5,  lo  its  lower  part ; — the  pecloralis  major,  I,  an- 
teriorly ; — and  the  triangularis  slemi,  i,  posteriorly. 

THE  BIBS. 
Describe  them.  There  are  12  ribs  on  each  side,  of  which  7  are  "tnie 
ribs,"  being  each  connected  to  the  sternum  by  a  separate  cartilage; — and  5  are 
"false  ribs."  Threeof  the  latter  are  connected  by  their  cartilages  to  the  carti- 
lage of  the  7th  rib,  while  two  are  called  "  floating  ribs,"  having  each  one  ex- 
tremity free. 

What  are  the  Characteristics  Conunon  to  most  of  the  Ribs  ?    They  each 
«sist  of  a  head,  neck,  and  shaft,  and  present  the  following  points,  viz. — 


THE  RIBS. 


89 


Head^a  is  divided  by  a  ridge  into  2  facets,  which  articulate  with  the  facets  on 
the  bodies  of  the  dorsal  vertebrae ;  the  ridge  giving  attachment  to  the  in- 
terarticular  ligament. 
Necky  about  an  inch  long,  having  attached  to  its  upper  border  the  anterior 
costo-transverse  ligament,  to  its  posterior  surface  the  middle  costo-trans- 
verse  ligament ;  its  anterior  surface  is  smooth. 
Tuber  osityj^ 
at  the  June-  a  Fzg.  17. 

tion  of  the 
neck  with 
the  shaft, 
has  a  facet 
for  articula- 
tion  with 
the  trans- 
verse pro- 
cess of  the 
next     lower 

vertebra,  and  a  rough  surface  for  the  posterior  costo-transverse  ligament 
Shafiy  twisted  on  itself,  is  concave  internally,  convex  externally,  its  upper 
border  round  and  smooth,  its  lower  border  grooved^'  for  the  intercostal 
vessels  and  nerves.  At  its  external  extremity^  is  an  oval  depression  for 
the  insertion  of  the  costal  cartilage. 
Angle,e  just  in  front  of  the  tuberosity,  is  marked  by  a  rough  line,  to  which 

are  attached  the  muscles  of  the  deep  layer  of  the  back. 
How  are  they  developed?    Each  rib  has  3  centres,  one  each  for  the 
head,  shaft,  and  tuberosity.     The  last  2  ribs,  having  no  tuberosity,  are  devel- 
oped each  by  2  centres. 

Describe  the  Peculiar  Ribs.    They  are  the  ist,  2d,  loth,  nth,  and  12th. 
They  respectively  present  the  following  peculiarities,  viz. — 
ist    Riby    is    broad,   short,    not 
twisted,  has  no  angle,  only  one     ^ 
facet  on  the  head ;«  but  on  its 
upper  surface    are    seen    two 
grooves  for  the  subclavian  ar- 
tery^ and   vein,*  and  between 
them  a  tubercles  for  the  scale- 
nus anticus  muscle. 
ad  Rib,  is  not  twisted,  its  tuber- 
osity and  angle  are  very  close 
together,  and  its  upper  surface  presents  rough  surfaces  for  the  serratus 
magnus  and  scalenus  posticus  muscles. 
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lotA  /fii,  has  but  one  facet  on  its  head. 

/liA  Sii,  has  no  neck,  no  tuberosity,  and  but  one  facet  on  its  head. 

iitA  Rib,  has  neilher  neck,  angle,  luberositf  nor  groove,  and  bat  one  &cet. 

THE  PELVIS. 
Describe  the  Pelvis.  It  is  formed  by  ihe  sacrum,  coccyx,  and  two  ossa 
\nnominata,  sJid  is  divided  into, — Ihe  falsi pilvis,  comprising  the  upper  and 
expanded  portion, — and  the  true  pibiis,  below  the  ilio-peclineal  line.  The 
false  pelvis  corresponds  to  the  iliac  fossx,  and  is  maj'ked  by  its  walls  being 
deficient  anteriorly  between  the  iliac  borders,  and  posteriorly  between  the 
sacrum  and  the  posterior  iliac  spines.     The  true  pelvis  has  a — 

Brim,  or  inlet,  bounded  in  front  by  the  crest  and  spine  of  the  pnbes,  behind 
by  the  promontory  of  the  sacrum,  laterally  by  the  tUo -pectineal  line.  Its 
axis  corresponds  to  a  line  from  the  umbilicus  to  the  middle  of  the  coccyx. 
Its  average  diameters  in  the  female  are, — 4  inches  antero-pcaleriorly,*  over 
5  inches  transversely,'  under  5  inches  obliquely.*  In  the  male  each  of 
these  measurements  is  about 
P'o-  >•■  %  an  inch  less. 

Qaiity,     is     a     short     curved 
canal,   connecting    the    brim 
with  the  outlet.     In  front  its 
depth     is    about     \}^    inch, 
posteriorly  4  to  \%    inches 
in    the   female,   4^   to   %% 
inches    in     the    male.       lu 
dimneler  is  about  4^  inches 
in  the  female,  4^  inches  in 
the  male,  all  around. 
Omilet,  is  bounded  by  the  puMc  arch  above,  the  tip  of  the  coccyx  behind, 
and  the  tuberosities  of  the  ischii  laterally.     Its  axis,  if  prolonged,  would 
touch  the  promontory  of  the  sacrum.     Its  diameters  in  the  female  are 
each  about  4j^  inches,  in  the  male  about  3^  inches. 
Stale  the  chief  differences  between  the  male  and  female  pelves.    The  malt 
ftbns  is  marked  by  strength  of  the  bones,  prominence  of  Ihe  muscular  impres- 
sions, a  deep  and  narrow  cavity,  and  large  obturator  foramina.   T%k  female pil- 
vis  has  lighter  bones,  broader  iliac  fosste,  the  spines  being  further  apart,  greater 
diameters  a(  every  point,  the  sacmm  less  curved,  and  the  pubic  arch  wider. 

Describe  the  Sacrum.  The  "sacred  bone"  is  triangular,  curved,  with  its 
convexity  backwards,  and  is  situated  base  upwards  between  the  ossa  innominata, 
forming  with  the  coccyx  the  posterior  wall  of  the  pelvis.  The  bone  is  formed 
by  the  coalescence  of  5  vertebise,  and  presents  the  following  points,  viz— 


4  Hidgis,^  transTcraely  across  both  auriaces,  mailt  the  nnion  of  its  original 


S  Anterior  Saerai  Foramina,  for  the  anterior  sacral  nerves. 

8  Grooves^  shallow  and  broad,  for  the  aforesaid  nerves. 

Proimmtory,  at  its  junction  with  the  last  lumbar  vertebne. 

S  Pesttrior  Sacral  Foramina,  for  the  posterior  sacral  V\a.  ». 

Tuitrcla,  representing  the  spinous  processes  of  the 

segments. 
Groove,  posteriorly,  on   each  side  of  the  spinous 

tubercles. 
a  Comua,  at  the  posterior  inferior  portion  of  die 

Auricular  Surface}  on  each  side,  articulates  with 
the  ilium. 

Notch,  laterally  and  inferiorly,  for  the  Jth  sacral  nerve. 

Bmc?  has  all  the  characteristics  of  the  lumbar  vertebrae,  with  the  last  of  - 
which  it  articulates. 

Afex^  has  an  oval  surface  for  articulation  with  the  coccyx. 

Sacral  Canhl,  the  continuation  of  the  spinal,  is  incomplete  posteriorly  at  its 
lower  end.  It  transmits  the  Cauda  Equina ;  into  it  open  the  sacral  fora- 
mina laterally. 

Describe  the  Coccyx.     It  consists  of  4  or  S  rudimentary  veitebrae  coalesced 
into  a  triangular  bone,  the  base'  of  which  articulates  with  the  apex  of  lbs 
sacrum.     Its  posterior  surface  is  rough  for  muscles  and  liga- 
ments, its  anterior  surface  is  smooth  and  marked  by  ridges  at  ■  "■ 
the  junction  of  its  constituent  venebrx.     It  presents  the  fol- 
lowing points. — 

3  Comua}  superiorly,  articulating  with  the  sacral  comua 
to  form  foramina  for  the  5th  sacral  nerves. 

Apex,  is  sometimes  bifid  and  turned  to  one  side. 

Describe  the  Ossa  Innomiiiata.    The  unnamed  bones  are  placed  one  on 
each  side  of  the  osseous  pelvis,  and  are  each  formed  by  the  union,  about 
puberty,  of  3  bones,— the  ilium,  ischium,  and  pubes.     The  innominate  bone 
as  a  whole  presents  the  following  points,  viz. — 
Acetaiulum,  or  cotyloid  cavity,  receives  the  head  of  the  femur.     It  is  situ- 
ated at  the  junction  of  the  3  bones,  the  ilium  and  ischium  each  forming 
about  iwo-fiftlis,  and  the  pubes  one-fif^h  of  it.     A  depression  in  its  centre 
lodges  a  mass  of  fat  containing  vessels  for  the  nourishment  of  the  synovial 


membrane.     The   Cotyloid  Notch   is  a  deficiency  in  its  lower  aoterlot 
maigin,  transmitting  nutrient  vessels  to  the  joint ;  to  (he  edges  of  the  noldi 
is  attached  the  ligamentmn  teres,  and  il  is  bridged  over  by  the  transverse 
ligament,  a  contianation  of  the  cotyloid  ligament  which  surmounts  the 
brim  of  the  acetabulum. 
Obturator,  or  Thyroid  Foramen?  on  the  anterior  surface  between  the  pubes 
and  ischium,  large  and  oval  in  the  male,  small  and  triangular  in  the 
female ;  is  closed  by  the  obturator  membrane,  except  above  where  the 
obturator  nerves  and  vessels  pass  through  it. 
Deacribe  tbe  Ilium.     It  is  the  superior  part  of  the  innominate  bone,  and 
presents  the  following  points,  viz. — 

Crest}  along  its  upper  border,  having  an  outer  and  inner  lip  for  muscnlar 
attachment,  and  ending  in  the  superior  spines. 

AtUerior  Superior  Spine?  to  which  is  attached 
l'^".  as.  (]je  sartorius  and  tensor  vagime  femoris  mus- 

cles, and  Pouparl's  ligament. 
Anterior  Inferior  Spine,*  for  the  straight  tendon 

of  the  rectus  femoris. 
Notch,  between  the  above-named   spines,  trans- 
mitting  the    external    calaneous    nerve,   and 
lodging  some  fibres  of  the  sartoiius. 
Posterior  Superior  Spine,"  for  the  attachment  of 
the  erector  spinae  muscle,  and  the  oblique  part 
of  the  sacro-sciatic  ligament. 
Posterior  Inferior  Spine,"  for  the  great  sacro- 

sdatic  ligament. 

Great  Saere-setatic  Notch^  below  the  last-named 

spine,  transmits  the  great  sciatic,  superior  gluteal,  and  pudic  nerves,  the 

pyriformis  muscle,  and  the  sciatic,  pudic,  and  gluteal  vessels,  and  a  nerve 

supplying  [he  obturator  externus  muscle. 

Curved  ZiWj,'*  superior  middle  and  inferior,  on  the  outer  surface  of  the 

bone,  from  the  spaces  between  which  arise  the  glalei  moscles. 
Groove,  above  the  acetabulum,  for  the  reflected  tendon  of  (he  rectus  femoris 

Linea  Mo-pectinea,  in  part ;  on  the  inner  surface,  above  which  is  a  smooth 

surface,  the  Venter  of  the  Ilium. 
Auricular  Surfaie}*  rough,  articulates  with  the  sacrum. 

Deacribe  the  Ischtiun.     It  is  the  lowermost  portion  of  (he  innominate  bone, 
and  presents  the  following  points,  viz. — 

Body,  forms  two-fifths  of  the  acetabulum,  and  the  external  margin  of  thr 
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obturator  foramen ;  on  it  is  a  broad  groove  for  the  tendon  of  the  obturator 
extemus  muscle.  Its  posterior  margin  assists  in  forming  the  great  sacro- 
sciatic  notch. 

Spine}^  for  the  gemellus  superior,  coccygeus,  and  levator  ani  muscles,  and 
the  lesser  sacro-sciatic  ligament. 

Lesser  Sacro-sciatic  Notch^^  below  the  spine,  transmits  the  obturator  muscle, 
its  nerve,  and  the  pudic  vessels  and  nerve  as  they  re-enter  the  pelvis,  hav- 
ing crossed  the  spine  of  the  ischium.  The  sacro-sciatic  notches  are  con- 
verted into  foramina  by  the  sacro-sciatic  ligaments ;  the  greater  notch  by 
the  lesser  ligament,  the  lesser  notch  by  the  greater  ligament. 

Tuberosity}"^  the  lowest  and  most  prominent  part,  gives  attachment  to  the 
greater  sacro-sciatic  ligament,  and  to  several  muscles.  On  it  one  rests 
when  sitting. 

Ascending  RamuSy  bounds  the  obturator  foramen  inferiorly,  articulates  with 
the  descending  ramus  of  the  pubes,  and  gives  attachment  to  the  obturator 
membrane  and  several  muscles. 

Describe  the  Pubes.  The  pubic  or  pectineal  bone  forms  the  anterior  portion 
of  the  innominate.     It  presents  the  following,  viz. — 

Body,  lies  between  the  rami,  with  its  fellow  forms  the  Symphysis^  giving 

origin  to  several  muscles  and  ligaments. 
Crest?  is  the  upper  part  of  the  body,  terminates  externally  in  the  Spine,  and 

internally  in  the  Angle. 
Spine,  affords  attachment  to  one  end  of  Poupart's  ligament. 
Linea  Ilio-pectinea,  in  part ;  gives  attachment  to  the  conjoined  tendon,  Gim- 

bemat's  ligament,  and  the  triangular  ligament. 
Horizontal  Ramus,  forms  part  of  the  brim  of  the  pelvis,  of  the  margin  of  the 

obturator  foramen,  and  of  the  acetabulum.   On  its  under  surface  is  a  groove 

for  the  obturator  vessels  and  nerve. 
Pectineal  Eminence}*  gives  attachment  to  the  psoas  parvus  muscle. 
Descending  Ramus}^  flat  and  thin,  joins  the  ascending  ramus  of  the  ischium, 

and  bounds  the  obturator  foramen  internally. 

What  Muscles  are  attached  to  the  Os  Innominatum  ?  36,  comprising 
those  of  the  abdomen,  thigh,  perineum,  floor  of  the  pelvis,  and  rotators  of  the 
hip-joint. 

BONES  OF  THE  UPPER  EXTREMITY. 

THE   SHOULDER. 

What  Bones  form  the  Shoulder  ?  The  clavicle  and  scapula  connecting  the 
arm  with  the  trunk,  and  in  this  respect  homologous  to  the  innominate  bone  in 
the  lower  part  of  the  body. 
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Describe  the  Clavicle.  The  collar-  or  key-bone,  is  a  short  bone  by  struct- 
ure, having  no  medullary  canal;  and  is  curved  like  the  letter  f^  its  inner 
two-thirds  being  cylindrical,  and  convex  anteriorly ;  its  outer  third  flattened, 
and  concave  anteriorly.  It  is  placed  horizontally  between  the  sternum  and 
the  scapula,  and  is  the  most  elastic  bone  in  the  body.  It  presents,  from  within 
outwards,  the  following  points,  viz. — 

Facets,  for  articulation  with  the  sternum  and  the  cartilage  of  the  1st  rib,  at 
its  sternal  end. 

Impression  for  the  rhomboid,  or  costo-clavicular  ligament. 

Groove,  on  the  lower  surface,  for  the  subclavius  muscle. 

Tubercle,  for  the  conoid  part  of  the  costo-clavicular  ligament. 

Obliqv€  Line,  for  the  trapezoid  part  of  the  same  ligament. 

Facet,  on  the  acromial  end,  for  articulation  with  the  scapula. 

Nutrient  Foramen,  in  the  subclavian  groove. 

Describe  the  Scapula.  The  shoulder-blade  is  a  large,  flat,  and  triangular 
bone,  situated  on  the  posterior  and  lateral  portion  of  the  thorax,  from  the  2d 
rib  to  the  7th,  inclusive. 

The  Venter,  or  anterior  surface,  presents  from  within  outwards, — 
Ridges,  giving  attachment  to  the  subscapularis  muscle. 
Marginal  Surface,  along  the  inner  border,  for  the  attachment  of  the  serratus 

magnus  muscle. 
Subscapular  Fossa,  and  Angle,  for  the  subscapularis  muscle. 
The  Dorsum,  or  posterior  surface,  presents  the  following,  viz. — 

Spine,  a  bony  ridge,  which  affords  attachment  to  the  trapezius  and  deltoid 

muscles,  and  ends  in  the  acromion  process. 
Supraspinous  Fossa,  above  the  spine,  for  the  supraspinatus  muscle. 
Infraspinous  Fossa,  below  the  spine,  larger  than  the  supraspinous,  convex  at 

its  centre,  lodges  the  infraspinatus  muscle,  and  the  nutrient  foramen. 
Marginal  Surface,  along  the  external  border,  to  which  are  attached  the  teres 
minor  muscle  above,  the  teres  major  below,  and  sometimes  a  few  fibres  of 
the  latissimus  dorsi  at  the  lower  angle. 
Groove  crossing  the  margin,  for  the  dorsalis  scapulae  vessels. 
Smooth  Surface,  behind  the  root  of  the  spine,  over  which  the  trapezius 
muscle  glides. 
The  Acromion  process,  or  "  summit  of  the  shoulder,'*  extends  from  the  spine, 
and  projects  over  the  glenoid  cavity,  articulating  with  the  clavicle  by  an  oval 
facet.    It  affords  attachment  to  the  deltoid  and  trapezius  muscles,  and  by  its 
apex  to  the  coraco-acromial  ligament. 
The  Coracoid  process,  or  "  crow's  beak,"  projects  from  the  upper  border 
and  neck  of  the  bone  over  the  inner  and  upper  part  of  the  glenoid  cavity. 
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Into  it  is  inserted  i  muscle,  the  pectoralis  minor;  the  coraco-brachialis, 
and  the  short  head  of  the  biceps  arise  from  it  by  a  common  tendon ;  and  3 
ligaments  are  attached  to  it, — the  conoid,  trapezoid,  and  coraco-acromial. 
The  Superior  Border  presents  the — 
Suprascapular  Notch,  converted  into  a  foramen  for  the  suprascapular  nerve 

by  the  transverse  ligament,  over  which  passes  the  suprascapular  artery. 

The  omo-hyoid  muscle  is  attached  to  the  border  just  internal  to  the 

notch. 
The  Axillary  Border  is  the  thickest,  and  presents  a — 

Hough  Surface,  for  the  long  head  of  the  triceps  muscle,  just  below  the 

glenoid  cavity. 
Groove,  the  origin  of  a  part  of  the  subscapularis  muscle. 
The  Vertebral  Border  is  the  longest,  and  presents  an — 
Anterior  Lip,  for  the  attachment  of  the  serratus  magnus. 
Posterior  Lip,  for  the  supra-  and  infra-spinatus  muscles. 
Interspace,  between  the  lips,  ^or  the  levator  anguli  scapulae,  the  rhomboidens 

minor,  and  the  fibrous  arch  of  the  rhomboideus  major  muscles. 
Other  points  of  interest  on  the  bone  are  the — 

Superior  Angle,  affords  attachment  to  part  of  the  serratus  magnus,  levator 

anguli  scapulae,  and  supra-spinatus  muscles. 
Inferior  Angle,  affords   attachment   to  part  of  the  serratus  magnus  and 

teres  major  muscles,  and  occasionally  to  a  few   fibres  of  the  latissimus 

dorsi. 
Glenoid  Cavity,  at  the  external  angle  or  head  of  the   bone,   a   shallow 

cavity  for  the  reception  of  the  head  of  the  humerus.     It  is  deepened  by 

the  glenoid  ligament  which  is  attached  around   its  margin ;  and  at  its 

upper  part  gives  origin  to  the  long  head  of  the   biceps   flexor  cubiti 

muscle. 
Neck,  is  the  contracted  part  of  the  bone  behind  the  glenoid  cavity ;  fh>m 

it  arises  the  anterior  root  of  the  coracoid  process. 

THE  ARM. 

Describe  the  Humerus.  It  is  the  onl^  bone  in  the  arm,  and  articulates 
with  the  scapula  above,  and  with  the  ulna  and  radius  below.  It  presents  the 
following  points,  viz. — 

Head, If  is  nearly  hemispherical,  and  smooth  for  articulation  with  a  gle- 
noid cavity  of  the  scapula. 
Anatomical  Neck,c  is  a  constriction  in  the  bone,  just  below  the  head,  for  the 

attachment  of  the  capsular  ligament. 
Greater   Tuberosity, d  \izs  3  small  facets   for  the  insertions   of  the  supra- 
spinatus,  infraspinatus,  and  teres  minor  muscles. 


Listtr  Tubiriaityf  on  Ihe  inner  side  of  the  bone,  gives  imertion  to  the 

subscapularis  muscle. 
Bicipital  Groovt^  lies  vertically  belween  the  tuberosities  for  the  upper  third 
of  the  bone,  and  lodges  the  tendon  of  the  long  head  of  the  biceps  flexor 
cubiti.      Into  its  inner  or  posterior  lip*  are  inserted  the  teres  major  and 
latissimus  dorsi  muscles,  while  its  outer  or  anterior  lip*'  receives  Ihi 
sertion  of  the  tendon  of  tbe  pectoralis  majoi,  itihich  coveia  the  groov< 

Surgical  Ned,  is  situated  imioediately  below  Ihe  tuberosi- 

^"^  '^  ties,  and  is  a  slight  conslricliou  in  Ihe  upper  part  of  the 

shaft. 

Shaft,"  is  cylindrical  above,  prismatic  and  flattened  below. 

Rough  SiHrfaie,i  for  the  insertion  of  ihe  deltoid  muscle, 

about  the  middle  of  the  external  surface  of  the  shaft. 
Musculo-spiral  Gromie,  lodging  the  muaculo-spiral  ner 
and  the  superior  profunda  artery,  is  situated  on  the  pos- 
terior surface  of  the  shaft,  separating  the  origins  of  thi 
outer  and  inner  heads  of  the  triceps  muscle. 
OrifiaJ  of  the   nutrient  canal,  about  the  middle  of  the 

shaft. 
Condyloid  Rii^esfip  internal  and   external,  arising  from 
the  respective  condyles,  extending  upwards  along   the 
shaft. 
External   Condyle,'^   gives   attachment    to    the   external 
lateral  ligament  and   the  extensor  and  supinator  group 
of  muscles. 
Internal  Condyle,*  lower  and  more  prominent  than   the 
other,  gives  attachment  to  the  internal  lateral  ligament 
and   the  flexor  and   pronator   group  of  muscles  of  the 
fore-arm. 
Radial  Head.lt  forms  the  external  part  of  the  inferior  articular  surface ;  for 

articulation  with  the  radius. 
Trochlear  Surface,'  articulates  with  the  greater  sigmoid  cavity  of  the  ulna  ; 
is  a  deep  depression  between  two  borders,  and  extends  from  the  anterior 
to  the  posterior  surface  of  the  bone. 
Coronoid  Fossa,t  in  [ront  of  the  trochlea,  receives  the  coronoid  process  of 

the  ulna  when  the  fore-ann  is  flexed. 
Olecranon  Fossa,  behind  the  trochlea,  receives  the  ttp  of  the  olecranon  pro- 
cess, when  the  fore-ann  is  e]itended. 


THE  FORE-ARM. 
Ulna.  The  elbow-bone  is  the  intemal  bone  of  the  fore-um. 
It  is  larger  and  longer  than  the  radios,  forming  (he  greater  portion  of  the 
articulntion  with  the  humerus.  It  does  not  enter  into  the  formation  of  the 
wiist-joint,  being  excluded  therefrom  by  an  interarticular  tibro-cortitage.  Il 
presents  the  following,  viz. — 

Olecranon  Process,^  at  the  upper  extremity,  forming  the  elbow.  II  is  curved 
forwards,  its  apei  being  received  into  the  olecranon  fossa  of  the  humetua 
when  the  forearm  is  extended.  Its  posterior  surface  gives  insertion  to  the 
tendon  of  the  triceps.  In  its  function  and  structure  it  resembles  the  patella. 
Coronoid  Process,'  below  the  olecranon,  projects  forwards,  its  apen  being 
received  into  the  coronoid  fossa  of  the  humerus  when  the  fore-arm  is 
flexed.  Its  upper  surface  is  concave  for  articulation  with  the  humerus, 
its  lower  surface  rough  for  the  insertion  of  the  brachialis  anlicus  muscle. 
Its  inner  surfece  has  a  mai^n  for  the  internal  lateral  ligament,  a  tubercle 
for  the  flexor  sublimis  digitorum,  and  a  ridge  for  the  pronator  radii  teres. 
Cnater  Sigmoid  Cavity fi  lies  between  the  processes,  and  is  divided  by  a 
vertical  lidge  into  two  unequal  parts.  It  articulates  with  the  trochlear 
surface  of  the  humerus.  j. 

Lesser  Sigmoid  Cavity  lies  external  to  the  coronoid 
process ;  is  oval  and  concave,  articulating  with  the 
head  of  the  radius,  and  giving  attachment  to  the 
orbicular  lig;ament. 
Shaft,"  large  and  prismatic  above,  smaller  and  rounded 
below,  has  (h^  Nutrient  Foramen/ OTi  its  anterior  sur- 
face, and  a  prominent  margins  externally,  to  which 
is  attached  the  interosseous  membrane.  The  shaft 
gives  attachment  to  9  of  the  12  muscles  of  the  fore- 

Head,''  at  the  carpal  end,  articulates  with  the  lesser 
sigmoid  cavity  of  the  radius,  and  the  fibro-cartilage 
of  the  wrist-joint. 

Styloid  Process,!  projecting  from  the  head  internally 
and  posteriorly,  its  apex  gives  attachment  to  the  in- 
ternal lateral  ligament,  and  a  depression  at  its  root 
to  the  lihro-cartilage  of  the  Joint. 

Croovi,  for  the  tendon  of  the  extensor  carpi  ulnaris 
muscle. 


Describe  the  Radius.  Tb«  radius  lies  eiternally  to  the  ulna  wben  the 
fbre-ann  is  in  supinalion ;  it  is  prismatic  in  form  wiih  the  base  below  where  it 
articulates  with  the  carpus.  The  bone  is  curved  outwards  and  is  shorter  than 
the  ulna,  b;  the  length  of  the  olecranon.  It  presents  the  following  points  from 
above  downwards,  viz. — 

Head,^  cylindrical  and  CDp-sbaped,  articulating  with  the  radial  head  of  the 
humerus,  and  the  lesser  sigmoid  caviljr  of  the  ulna,  and  playing  within 
the  orbicular  ligament. 

Neck,l  (he  constricted  part  below  the  head. 

Tubemsity,"  rough  behind  for  the  insertion  of  the  tnceps,  and  smooth  in 
ii-unt  where  it  is  covered  by  a  bursa. 

Shaft,!  prismoid  in  form,  presents  a  sharp  border  intemall;  for  the  attach- 
ment of  the  interosseous  membrane;  (he  Nutrient  Foramm  is  on  its  an- 
terior sarface.     II  gives  allflchment  to  8  of  the  12  muscles  of  the  fore-ann. 

Sigmoid  Cavity,  at  the  internal  side  of  the  carpal  end,  is  shallow,  and  artic- 
ulates with  the  head  of  the  ulna. 

Articular  Surface,"  is  divided  by  a  ridge  into  1  facets  for  articulation  with 
the  semilunar  and  scaphoid  bones  of  the  carpus. 

Styloid  Process,t  externally,  gives  attachment  by  its  ape»  to  the  extenud 
lateral  ligament,  and  by  its  base  to  the  supinator  longus  muscle. 

Crtuniei,  on  the  posterior  and  external  surfaces  of  the  lower  extremity,  for 
the  tendons  of  the  8  extensor  muscles  of  the  thumb,  and  those  of  the 
r&dial  side  of  the  wrist,  and  fingers. 

THE  HAND. 
How  are  the  Bones  of  the  Hand  divided  7    Into  the  carpus  (E),  the  meta- 
E'lo.aj.  carpus  (5),  and  the  phalanges  (14).     Total, 

27  bones. 

Name  the  Bmies  of  the  Carpus.    They    I 
are  placed  in  J  rows,  one  row  in  front  of  the    I 
other,  with  4  bones  in  each  row,  as  follows, 
— the  left  hand  being  in  supination,  naming 
from  without  inwards,  viz. — 

III,  er  Proximal  Row, — Scaphoid,.?  Semi- 

lunar,i-  Cuneiform, C  Pisiform.^ 
3d,  or  Disial  Row, — Trapeiium,  T  Trape- 
zoid,7"  Os-magnum,^  Unciform. C 
I  State  the  number  of  Articulations  in  tlw 

Carpus.  34,  as  follows, — the  number  after 
each  bone  representing  the  number  of  its 
art  iculal  ions,  viz. — 
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Scaphoid,  5.        Semilunar,  5.      Cuneiform,  3.        Pisiform,  I. 
Trapezium,  4.      Trapezoid,  4.      Os-magnum,  7.      Unciform,  5. 

What  peculiarities  have  the  Carpal  bones  ?  The  first  three  enter  into  the 
formation  of  the  wrist-joint ;  the  pisiform  does  not,  but  is  wholly  without  it, 
and  may  be  considered  a  mere  appendage  of  the  carpus.  When  the  hand  is 
in  pronation — 

The  Scaphoid^  or  boat-shaped  bone,  has  a  tuberosity  on  its  outer  side,  its 

largest  auricular  facet  is  uppermost,  and  a  transverse  groove  crosses  its 

posterior  surface. 
The  Semilunar  Bone  has  a  crescentic  facet  externally,  and  a  convex  facet 

superiorly. 
The  Cuneiform  Bone  is  wedge-shaped,  its  convex  surface  above,  and  has  an 

isolated  facet  for  the  pisiform  articulation. 
The  Pisiform  Bone  is  the  smallest,  and  has  but  «ne  facet,  which  lies  poste- 
riorly when  the  bone  is  in  position. 
The  Trapezium  has  a  deep  groove  for  the  tendon  of  the  flexor  carpi  radialis, 

and  a  saddle-shaped  facet,  inferiorly. 
The  Trapezoid  is  small  and  quadrilateral,  bent  on  itself,  with  a  saddle-shaped 

facet  looking  downwards. 
The  Os-magnum  has  a  head  looking  upwards,  a  neck,  and  a  body ;  is  the 

largest  bone  of  the  carpus,  and  has  a  tubercle  on  the  inner  side  of  the  base. 
The  Unciform  Bone  is  triangular,  with  a  concavity  which  lies  to  the  outer 

side;  and  the  unciform  process,  long  and  curved,  projecting  from  its  palmar 

surface. 

Describe  the  Metacarpus.  The  5  metacarpal  bones  are  placed  between  the 
carpus  and  the  phalanges,  are  long  bones,  and  each  has  a  head,  shaft,  and 
base.     Their  heads  articulate  with  the  respective  phalanges. 

ist  Metacarpal  Bone^d  articulates  with  the  trapezium,  is  shorter  than  the 
others  by  one-third,  and  its  base  has  but  i  articular  facet.  This  bone  is 
classed  among  the  phalanges  by  Professor  W.  H.  Pancoast. 

2d  Metacarpal  Bone,^  articulates  with  3  bones  of  the  carpus, — the  trape- 
zium, trapezoid,  and  os-magnum ;  its  base  is  large,  and  has  4  articular  facets. 

jd  Metacarpal  Bone/  articulates  with  I  bone  of  the  carpus, — the  os-mag- 
num ;  its  base  has  a  projecting  process  on  the  radial  side,  and  2  small 
facets  on  the  opposite  side. 

4th  Metacarpal  Bone^  articulates  with  2  bones  of  the  carpus  and  with  the 
adjacent  metacarpal  bones;  its  base  is  small,  and  has  2  circular  facets,  I 
on  each  side. 

^th  Metacarpal  Bone^h  articulates  with  I  carpal  bone, — the  unciform;  its 
base  has  i  lateral  articular  facet. 

P     : 
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Describe  the  Phalanges.  The  Hnger-bones  are  14  in  number  (15  accord- 
ing to  Pancoast),  3  to  each  finger,  and  x  to  the  thuiub.  They  are  long  bones, 
and  each  has  a  base,  a.  shaft,  and  a  digital  extremity.  The  Bases  of  the  first 
row  at  lieu  late  with  the  heads  of  the  metacarpal  bones.  The  Digital  Extremilits 
of  the  first  and  second  rows  have  each  2  small  lateral  condyles,  while  in  the 
terminal  row  they  are  rough,  for  the  attachment  of  the  sensitive  pulp  of  the 

BONES   OF   THE   LOWER   EXTREMITY. 
THE   THIQH. 
Describe  the  Femur.     The  thigh-bone  is  nearly  cylindrical,  and  is   the 
longest,  largest,  and  strongest  bone  in  the  body.    In  the  ver- 
tical position  of  the  skeleton  it  forms  one  side  of  a  triangle, 
of  which  the  base  is  the  breadth  of  the  pelvis,  and  the  apex 
at  the  knee-joints.   The  base  of  this  triangle  is  longest  in  the 
female,  and  consequently  that  sex  is  usually  knock-Itneed. 
Hiad,^  articulates  with  the  acetabulum,  forms  about  two- 
fifths  of  a  sphere,  and  has  an  oval  depressions  below  its 
centre  for  the  attachment  of  the  ligamenlum  teres. 
Neikf  connects  the  head  with  the  shaft,  is  pyramidal  and 
flattened ;  its  obliquity  varies  with  age,  being  less  before 
puberty,  about  120  to  125  degrees  in  the  adult,  and  nearly 
horizontal  to  the  shaft  in  old  or  debilitated  subjects. 
Great  TrochaHler,d  a  broad,  rough,  quadrilateral  process 
directed  outwards  and  backwards  frtjm  the  summit  of 
the  shaft  to  within  three-fourths  of  an  inch  of  the  level 
of  the  head.     On  its  outer  surface  the  tendon  of  the 
gluteus  maximus  plays  over  a  bursa.     It  gives  insertion 
to  the  obturator  internus,  two  gemelli,  pyriformis,  and 
^gluteus  minimus  and  medius  muscles. 
Digital  Fossa,  on  the  inner  surface  of  the  great  trochanter, 

gives  insertion  to  the  obturator  exlemus  muscle. 
Lesser  Trochanter,'  at  the  inferior  root  of  the  neck  pos- 
teriorly, is  small  and  conical,  and  affords  insertion  to  the 
lendoD  of  the  psoas  magnus  muscle,  the  tendon  of  the 
iliacus  being  inserted  immediately  below  it. 
Inter-treekanteric  Lines,  anterior  and  posterior,  the  latter  the  most  prominent ; 

to  the  anterior  is  attached  the  capsular  ligament  of  the  hip-joint. 
Lima  Quadrats,  extends  from  the  middle  of  the  posterior  inter-trochanteric 
line  about  2  inches  down  the  shaft,  and  gives  attachment  to  the  quadratus 
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Shaft y  is  slightly  curved  forwards,  broad  and  cylindrical  at  each  end,  and 
narrow  and  triangular  in  the  centre.  Its  nutrient  foramen  perforates  its 
posterior  surface  below  the  centre.  From  its  anterior  surface  arise  th-B 
crureus  and  sub-crureus  muscles. 

Linea  Aspera^gg  a  crest  lying  along  the  central  third  of  the  shaft  posteriorly; 
bifurcating  above  towards  each  trochanter,  -also  below  towards  the  2  con- 
dyles. To  its  outer  lip  is  attached  the  vastus  extemus,  to  its  inner  lip,  the 
vastus  intemus;  and  between  them,  the  pectineus,  adductor  brevis,  and 
gluteus  maximus  above  the  short  head  of  the  biceps  below,  and  the  ad- 
ductors longus  and  magnus  along  the  greater  portion  of  the  space. 

Groove,  crossing  the  internal  condyloid  ridge,  and  lodging  the  femoral  artery. 

Popliteal  Spacey^  triangular  and  smooth,  lying  between  the  condyloid  ridges, 
for  the  popliteal  artery. 

External  Condykyi  broader  and  shorter  than  the  internal,  so  as  to  form  a 
horizontal  articulation,  the  bone  being  inclined  towards  the  median  line. 
It  gives  attachment  to  the  external  lateral  ligament,  and  the  popliteus  and 
gastrocnemius  muscles. 

Internal  Condyle yi  the  longest  by  half  an  inch;  it  gives  attachment  to  the 
internal  lateral  ligament  and  the  gastrocnemius  muscle. 

Inter-condyloid  Notch.h  lodges  the  crucial  ligaments.  In  front  the  condyles 
are  continuous  with  each  other,  forming  a  concave  depression  or  trochlea 
for  the  patella. 

Outer  Tuberosityy  on  the  external  condyle,  for  the  attachment  of  the  exter- 
nal lateral  ligament. 

Groovey  below  the  outer  tuberosity,  for  the  tendon  of  the  popliteus  muscle, 
terminating  in  a  depression  whence  the  muscle  takes  its  origin. 

Inner  Tuberosityy  on  the  internal  condyle,  for  the  attachment  of  the  internal 
lateral  ligament. 

Tubercley  above  the  inner  tuberosity,  for  the  insertion  of  the  tendon  of  th% 
adductor  m£^us  muscle. 

Depression,  behind  the  tubercle,  for  the  tendon  of  the  inner  head  of  thr 

gastrocnemius. 

THE  LEG. 

Describe  the  Tibia.  The  shin-bone  ranks  next  to  the  femur  in  respect  to 
size  and  length.  Its  form  is  prismoidal,  the  upper  extremity  being  much  larger 
than  the  lower. 

Heady  expands  into  2  lateral  tuberosities,^  which  articulate  with  the  con* 

dyles  of  the  femur. 
Spineyd  projects  vertically  between  the  2  articular  surfaces,  is  bifid,  affording 
attachment  to  the  semilunar  fibro-cartilages,  and  by  depressions  in  front 
and  behind  its  base  to  the  crucial  ligaments  of  the  joint. 


Tiitercle,'  anteriorly  on  the  head,  between  the  tuberosities,  for  the  inseitioii 

of  the  ligunentum  palellie. 
FopUleal  Notch,  posteriorly  between  the  tuberosities,  affords  attachment  to 

the  posterior  crucial  ligament, 
Cromie,  on  the  inner  tuberosity  posteriorly,  [bt  the  insertion  of  the  tendon  of 
the  semi-meoibranosus  muscle. 

Facet,  on  the  outer  tuberosity  posteriorly  and  looking 
'^'  downwards,  for  articulation  with   the  head  of  the 

Fcpliieal  Line,  obliquely  across  the  upper  part  of  the 

shaft  posteriorly,  affords  attachment  lo  the  fascia  of 

the  poplileus,  and  parts  of  the  soleiis,  flexor  longus 

digitorum,  and  tibialis  posticus  muscles. 

Nairiaxi  Canal,  the  largest  in  the  skeleton,  opens  just 

below  the  popliteal  line,  its  orifice  looking  upwards. 
Shaft,"  has  3  sharp  ridges, — i   in  front,  the  Crest  or 
Shitty/  and  I  on  either  side,  to  the  external  of  which 
is  attached  the  interosseous  membrane. 
Laser  Extremity^  is  sioaller  than  the  upper,  grooved 
posteriorly  for  the  tendon  of  the  flexor  longus  pol- 
licis ;   externally  has  a  rough  triangular  depression 
for  articulation  with  the  Sbula,  and  for  the  attach- 
ment of  the  inferior  interosseous  ligament.     Its  in- 
ferior surface  is  concave  and  smooth  for  articulation 
with  the  upper  surface  of  the  astragalus. 
Internal  Malleolus,^  projects  downwards  from  the  in- 
ternal side  of  the   lower  extremity.     It    articulate* 
with  the  astragalus,  is  grooved  posteriorly  for  the 
tendons  of  the  tibialis  posticus  and   flexor   longus 
digitonim  muscles,  and  afibrds  attachment  to  the  in- 
ternal Jateral  ligament. 
Describe  the  Fibula.    It  is  a  long  slender  bone,  placed  nearly  parallel 
with  the  tibia  on  the  outer  side  of  the  leg.     It  is  also  called  the  peroneous,  or 
peroneal  bone. 

Head,}  articulates  with  the  external  tuberosity  of  the  tibia  by  a  Bat  facet. 
Externally  it  has  a  prominence  for  the  attachment  of  the  long  external 
lateral  ligament  of  the  knee-joint. 
Styloid  Process,  projects  upwards  from  the  bead  posteriorly,  and  gives  inser- 
tion to  the  tendon  of  the  biceps  muscle,  and  the  short  external  lateral 
ligament  of  the  knee-joint. 
Shaft  i  is  triangular  and  twisted  on  itself,  having  3  marked  ridges,  the 


si  of  which  is  sharp  for  the  attachment  of  the  intenKsras  mem- 
brane. The  shaft  arches  backwards,  and  gives  Mtachment  to  S  of  the  1 2 
muscles  of  the  leg. 

Nutrient  Canal,  opens  about  the  centre  of  the  shaft  posteriorly,  its  orifice 
looking  downwards. 

External  Mallealusfi  is  the  lower  extremity  of  the  bone.  It  is  larger  and 
longer  than  the  internal,  articulates  with  the  astragalus  by  a  triangular 
facet,  and  is  grooved  posteriorly  for  the  tendons  of  the  peroneus  longns 
and  brevis  muscles.  Its  edge  affords  attachment  to  the  external  lateral 
ligament  of  the  ankle-joint. 

THE   FOOT. 
How  are  the  bones  of  the   Foot  divided?    Into  the   taisus  (7),  meta- 
tarsus (5),  and  phalanges  {14).     Total,  26  bones. 

Name  the  bones  of  the  Tarsus.    They  are  placeii  in  2  rows  side  by  side, 
2  bones  in  the  external  row,  5  in  the  internal,  as  follows-  viz. — 
Internally, —      Astragalus."  Scaphoid.''         3  Cuneiform.** 

Externally, —     Os  calcis.c  Cuboid.* 

How  many  Articulationa  are  in  the  Tarsus  ?    38,  each  bone  articulating 
with  4  others,  except  the  os  calcis,  which  articulates  „ 

with  2,  and  the  external  cuneiform  with  6  bones. 

What  Peculiarities  have  the  Tarsal  Bones  7 
They  may  be  divided  transversely  at  the  astragalo- 
scaphoid-calcaneo-cuboid  ariiculation,  the  site  of 
Chopart's  operation. 

The  Astragalus,"  has  a  rounded  head,  a  convex 
surface  on  which  is  a  broad  articular  facet,  and 
on  its  inferior  surface  a  deep  groove  between 
2  articular  facets. 
The  Os  CahUf  is  a  large  bone,  having  on  its  upper 
surface  a  deep  groove  for  the  interosseous  liga- 
ment, between  2  articular  surfaces;  anteriorly 
a  large  irregular  portion,  the  head ;  and  pos- 
teriorly an  elongated  portion  forming  the  Heel. 
On  its  internal  surface  is  aprojection,  the  Susten- 
taculum Tali,  which  supports  the  internal  articu- 
lating surface ;  below  which  process  the  bone  is 
deeply  grooved  for  the  plantar  vessels  and  nerves 
and  the  tlexor  tendons.  To  the  os  calcis  are  at- 
tached S  muscles  and  the  plantar  fascia. 
5* 
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The  Scaphoid  Bontyd  is  boat-shaped,  has  3  facets  anteriorly  for  the  cnnei- 
form  bones,  a  concave  surface  posteriorly  for  the  astragalus,  and  a  facet 
externally  for  the  cuboid  bone.  A  tubercle  is  situated  on  the  lower  sur- 
face internally,  for  the  insertion  of  the  tibialis  posticus  muscle. 

TJie  Cuboid  Bone^^  has  3  articular  surfaces,  and  a  groove  inferiorly  for  the 
tendon  of  the  peroneus  longus. 

The  Internal  Cuneiform  Bone^*  the  largest  of  the  3,  has  a  tubercle  on  its 
plantar  surface  for  the  insertion  of  parts  of  the  tendons  of  the  tibialis 
anticus  and  tibialis  posticus  muscles. 

The  Middle  Cuneiform  Bone^f  is  small  and  wedge-shaped  with  the  narrow 
end  downwards.  Its  anterior  surface  is  considerably  behind  the  line  of 
the  tarso-metatarsal  articulation,  thus  forming  a  recess  into  which  the  base 
of  the  second  metatarsal  bone  fits. 

The  External  Cuneiform  Bone^g  is  also  wedge-shaped,  but  longer  than  the 
middle  one ;  and  affords  origin  to  I  muscle,  the  flexor  brevis  pollicis. 

Describe  the  Metatarsus.  The  metatarsal  bones  i  are  5  in  number,  are 
long  bones,  having  each  a  shaft  and  2  extremities.  Their  bases  articulate 
with  the  tarsal  bones  and  with  each  other ;  their  heads  with  the  first  row  of 
phalanges. 

ist  Metatarsal^  is  large  but  shorter  than  the  others,  and  forms  the  inner 
border  of  the  foot,  articulating  with  the  internal  cuneiform. 

2d  Metatarsal^  is  the  longest ;  its  base  has  3  facets  for  articulation  with  the 
3  cuneiform  bones  in  the  recess  formed  by  the  shortness  of  the  middle 
cuneiform. 

2d  Metatarsal^  has  2  facets  on  the  inner  side  of  its  base,  besides  the  facets 
for  the  internal  cuneiform  and  the  4th  metatarsal  bone. 

4th  Metatarsal^  articulates  with  the  cuboid  bone,  and  also  with  the  internal 
cuneiform. 

^th  Metatarsal^  articulates  obliquely  with  the  cuboid  bone,  and  has  a  tuber- 
cular projection  on  the  outer  surface  of  its  base,  which  forms  the  guide  to 
Hey's  operation. 

Describe  the  Phalanges  of  the  Foot.  They  number  14  as  in  the  hand, 
the  great  toe  having  2,  the  other  toes  3  each.  They  are  long  bones,  each 
having  a  base,  a  shaft,  and  an  anterior  extremity.  They  are  convex  above, 
concave  below,  and  articulate  by  the  bases  of  the  first  row  with  the 
bones  of  the  metatarsus.  The  anterior  extremities  of  the  distal  phalanges*," 
are  expanded  into  surfaces  for  the  support  of  the  nails  and"  pulp  of  the 
toes. 
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THE  ARTICULATIONS. 

Into  what  Classes  are  the  Articulations  divided?  Into  3, — i.  Synarthro' sis^ 
immovable;  2.  Amphiarthro^ sis^  Synchondrosis ^  or  Symphysis^  having  limited 
motion;  3.  Diarthro^siSy  having  free  motion. 

How  are  the  Synarthroses  subdivided?  Into  3  divisions, — Sutura,  by 
indentations ;  Sckindy^lesis,  by  a  plate  of  bone  into  a  cleft  in  another ;  and 
Gompho^sis,  by  a  conical  process  into  a  socket.  The  Sutura  are  again  sub- 
divided into — S,  Dentata,  having  tooth-like  processes;  S,  Serrata,  with  ser- 
rated edges ;  S.  Limbosa,  having  beveled  margins  and  dentated  processes ;  S* 
Squamosa,  with  thin  beveled  margins  overlapping  each  other;  S.  Harmonia, 
contiguous  rough  surfaces  opposed  to  each  other.  The  first  3  are  also  named 
Sutura  Vera  (true  sutures)  having  indented  borders ;  the  last  2  Sutura  Notha 
(false  sutures)  being  formed  by  rough  surfaces. 

How  are  the  Diarthroses  divided  ?  Into  4  divisions, — Arthrodiay  gliding 
joint;  Enarthrosisy  ball-and-socket  joint;  Ginglymus,  hinge-joint;  and  Diar^ 
throsis  RotatoriuSy  a  ring  surrounding  a  pivot. 

Give  an  Example  of  each  of  the  above-named  articulations. 

Synarthro'sisy — bones  of  cranium  and  face,  except  the  lower  jaw. 

Sutura  Dentata, — ^the  inter-parietal  suture. 

Sutura  Serrata, — the  inter-frontal  suture. 

Sutura  Limbosa, — the  fronto-parietal  suture. 
{    Sutura  Squamosa, — the  tempora-parietal  suture. 
\    Sutura  Harmonia, — the  intermaxillary  symphysis. 

Schindylesis, — rostrum  of  sphenoid  with  the  vomer. 

Gompho^ sis, — ^the  teeth  in  their  alveoli. 
4mphiarthro' sis, — ^the  bodies  of  the  vertebrae,  the  sacro-iliac,  and  pubic  sym- 
physes. 
Diarthro^ses,— 

Arthrodia, — stemo-clavicular  articulation. 

Enarthrosis, — hip-joint,  shoulder-joint. 

Ginglymus, -'^^xiv^^'Yi\vA,  ankle-joint,  knee-joint. 

Diarthrosis  Rotatorius, — the  superior  radio-ulnar,  and  atlo-axoid  articula- 
tions. 

Name  the  Varieties  of  motion  in  joints  ?  There  are  7  varieties,  viz. — 
flexion,  extension,  adduction,  abduction,  rotation,  circumduction,  and  gliding 
movement. 

What  Structures  enter  into  the  formation  of  joints?  There  are  5,  viz. — 
the  articular  lamella  of  bone,  ligaments,  cartilage,  fibro-cartilage,  and  synovial 
membrane. 


Articular  LameUa  of  bone  diflers  from  ordinary  bone  tissue  in  being  more 
dense,  containing  no  Haversian  canals  nor  canaliculi,  and  having  larger 

Ligaments  are  bands  of  white  fibrous  tissue,  except  the  ligamenlum  sub- 
flava  and  Ihe  ligamentum  nuchs,  which  are  both  composed  purely  of 
yellow  elastic  tissue. 

Cartilage  is  temporary  or  permanent.  The  first  forms  the  original  frame- 
work of  the  skeleton,  and  becomes  ossified.  Permanent  carbilage  is  not 
prone  to  ossification,  and  is  divided  into  3  varieties, — Articular,  covering 
the  ends  of  bones  in  joints ;  CinViA '''''niing  part  of  the  skeleton;  Reticular, 
arranged  in  lamellx  or  plates  to  maintain  the  shape  of  certain  parts. 

Fiira-eartilage  is  Interartieular  (menisci),  separating  the  bones  of  a  joint; 
Connecting,  binding  bones  together;  Circumferential,  deepening  cavities; 
Stratiform,  lining  grooves. 

Synovial  Membranes  secrete  the  synovia,  a  viscid,  glairy  fluid,  and  resemble 
the  serous  membranes  in  structure.  They  are  Articular,  lubricating  joints; 
Bursal,  forming  closed  sacs  (bursie) ;   Vaginal,  enshealhing  tendons. 

Describe  the  Vertebral  Aiticulatioiia.  Tbey  are  formed  by  the  adjacent 
surfaces  of  the  bodies  of  the  vertebrx,  and  their  articular  processes,  and  are 
connected  by  the  following  ligaments,  etc.— (See  FlG.  31.) 

Intervertebral  Fibro-cartUages,  between  the  bodies  of  all  true  vertebrae,  ex- 
cept the  axis  and  atlas. 

Anterior  Common  Ligament}  along  fronts  of  the  bodies. 

Posterior  Common  Ligament,  along  backs  of  the  bodies. 

Ligamenta  Subficeoa,  connect  the  lamina:  of  adjacent  vertebrx. 

Capsular}  surround  the  articular  processes,  and  are  lined  by  synovial  mem- 

Supra-spinous  and  Inter-spinous,  connect  the  spinous  processes, 
Intcr-transverse,'  connect  the  transverse  processes. 

Describe  Ute  Occipito-atloid  Aiticiilation.     It  is  a  double  arthrodia  formed 
by  the   condyles  of  the  occipital   bone 
^^  '^'  with  the  superior  articular  surfaces  of  the 

atlas,  and  has  7  ligaments,  vii. — 
g  Anterior  Ocdpiio-atloid,!'  from  the  aji- 
tenor  margin  of  the  foramen  magnum 
to  the  anterior  arch  of  the  atlas. 
Posterior  Occipito-atloid,  from  the  posterior 
margin  of  the  foramen  magnum  to  the 
posterior  arch  of  the  atlas.  It  is  per- 
forated by  the  vertebral  arteries  and  sub- 
occipital nerves. 


»  LateraJ,  from  the  jugulu*  processes  of  the  (fccipital  bone  to  tlie  buses  of  the 
transverse  processes  of  the  alias. 

2  Capsular,'!  around  the  articular  surfaces,  lined  b;  synovial  membrane. 
Describe  the  Occipito-azoid  Aiticulation.     Formed  by  the  occipital  bone 

and  the  odontoid  process  of  the  aiis,  which  do  not  articulate  with  each  other 
strictly,  but  are  connected  by  4  ligaments. 

Occipito-axaid^  {Apparatus  Ligamtn/osus  Colli),  a.  coa<iinva.tiaaol  (tie  ^o&\tjiar 
common  spinal  ligament  to  the  basilar  process  of  the  occipital  bone. 

3  Lateral  0<dpilo-od<mioid*  ( Check  Ligamaiti),  from  the  bead  of  the  odontoid 
process  to  the  sides  of  the  occipital  condyles. 

Vertical  Occipito-odemtoid  [Ligamentum  Suspensorium),  &om  the  anterior 
margin  of  the  foramen  magnum  to  the  odontoid  apex. 

Describe  the  Atlo-axoid  Articulation.  It  is  a  double  srthrodii  between  Che 
articular  processes,  a  double  diarthrosis  rotatorius  between  the  atlas  and  the 
odontoid  process,  and  has  6  ligaments,  and  4  synovial  membranes. 

a  Anterior  and  i  Posterior  Allo-axoid,  continuations  of  the  anterior  and  pos- 

»  Capsular,  surrounding  the  articular  surfaces,  each  lined  by  a  synovial 

Transverse,  or  Cruciform  Ligament,  divides  the  spinal  foramen  of  the  atlas 
into  two  portions,  stretching  across  between  the  tubercles  on  the  inner 
sides  of  the  articular  processes.     It  holds  the  odontoid  process  in  place, 
having  a  synovial  membrane  interposed.     Another  synovial  membrane  is 
situated  between  the  process  and  the  anterior  arch.     The  transverse  liga- 
ment sends  two  vertical  slips,  one  upwards,  the  other  downwards,  from 
which  it  is  named  the  Cruciform  Ligament. 
Describe  the  Temporo-maiillaiy  Articulation,    A  double  arthrodia  between 
tie  condyle  of  the  lower  jaw  and  the  anterior  part  of  the  glenoid  cavity  of  the 
temporal  bone.     It  has  2  synovial  membranes  with  an  inter-articular  fibro- 
CBitilage  between  them,  and  4  ligaments,  viz. — 

External  Lateral,  from  the  tubercle  of  the  zygoma  to  the  outer  side  of  the 
neclt   of  the   condyle  of  the 

10»BJ™.  "»■!•■ 

Zniemal  Lateral, it  from  the  Spine  J 

of  the  sphenoid  lo  the  margin  -^ 

of   the   inferior  dental    fora- 

Stylo-maxillary,/  from  the  sty- 
loid process  of  the  temporal 
bone  to  the  angle  of  the  in- 
ferior maxillaiy. 
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Capsular,'  from  the  edge  of  the  glenoid  cavity  and  the  eminenlia  articularis 
to  the  neck  of  Ihe  inferior  tnaxiilary  condyle. 
Nenifs  are  derived  from  the  auriculo- temporal  and  masseteric  branches  of 
the  infetior  maxillary. 

Describe  the  Costo-vcrtebral  Articulations.     They  are  each  a  double  ar- 
throdia  between  the  head  of  the  rib  and  the  bodies  of  ■2.  adjacent  vertebne, 
except  in  the  1st,  toth,  nth,  and  I2th  ribs,  which  are  each  a  single  arthrodia, 
BS  they  articulate  with  but  l  vertebra  each.    Their  ligaments  are  3,  vii. — 
Anterior    Cesto-vertebral,^   or   Stellate   Ligament,   consists   of    3   bundles, 
which  fasten  the  anterior  part  of 
^'"  .  the  head  of  the   rib  to  the  inter- 

vertebral disk  and  the  3  adjacent 

tntir-artieuiar  Casio-vertebral,  in  the 
interior  of  the  joint,  from  the  crest 
on  (he  head  of  the  rib  to  the  inter- 
vertebral disk;  on  each  side  there 
is  a  separate  synovial  membrane. 
Capsular,   surrounding  the    articular 
surfaces. 
Describe  die  Coeto-tnnsveise  AitkulationB.    They  are  10  arthrodial  articu- 
lations between  the  tubercles  of  the  first  10  ribs  and  the  transverse  processes 
of  Ihe  vertebree  nent  below.    Their  ligaments  are  3,  vii. — Atderior,  Middle,    1 
and  Posterior  Coslo-transverse. 

Describe  the  CoBto-Btemal  Articulations.  One  a  synarthrodial,  6  are  ai^ 
throdial  articulations,  between  the  costal  cartilages  and  the  margin  of  the 
sternum.  The  first  has  no  synovial  membrane,  the  second  only  has  an  inter- 
articular  fibro-cartilage.  Each  has  3  ligaments, — the  Anterior  and  Posterior 
Costo-slemal,  and  a  Capsular.  The  Coslo-xiphoid  Ligameitl  connects  the  xiphoid 
appendix  to  the  cartilage  of  the  6th  or  7th  rib. 

How  are  the  Costal  Cartilages  connected  with  the  ribs  and  with  each 
other?  With  the  ribs  by  a  depression  on  the  end  of  each  rib,  strengthened  by 
the  blending  together  of  the  periosteum  and  the  perichondrium.  The  carti- 
lages of  the  lower  ribs,  sometimes  from  the  5th  to  the  lolh  inclusive,  articu- 
late with  each  other  by  their  borders  and  for  each  a  capsular  and  an  intercostal 
ligament,  wilh  3  synovia!  membranes  for  the  3  articulations  between  the 
6tb  and  the  glh  cartilages. 

What  are  tbe  Ligaments  of  the  Sternum?  An  anterior  sternal  and  a 
posterior  sternal  ligament,  with  a  layer  of  cartilage  between  the  manubrium 
and  the  gladiolus. 
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Describe  the  Sacro-verKbral  Articulation.    It  is  similar  to  the  other  ver- 
tebral arliiulalions,  but  has  2  additional  ligaments  on  each  side,  viz. — 

Lumbosacral,  from  the  transverse  processes  of  the  Jlh  lumbar  vertebra  to 

the  base  of  the  sacrum  laterally  and  anteriorly. 
Lumbo-Uiac,  from  the  apices  of  the  transverse  processes  of  the  5th  lumbar 

vertebra  to  Ihe  crest  of  the  iliunn. 
Describe  the  Sacro-coccjgeal  Aniculatian.     It  is  an  amphiarthrodial  joint, 
and  has  3  ligaments,  viz. — 

Anttrior  Saero-coccygeal.  Posterior  Sacro-coccygtal. 

Ititirartimlar  FibrB-cartilag!,  In  (he  joint. 

Describe   the  Sacio-iliac   Articulation.      It  is  an   amphiarthrodial  joint. 

formed  by  the  auricular  surfaces  of  the  sacrum  and  ilium.     Its  ligaments  oa 

each  side  are  as  follows,  vii. — 

Anterior  Sacro-iltac.  Posterior  Sacra-Uiocf 

Obliqui  Sairo-iKae. 

Describe  tbe   Sacro-ischlatic   Articulation.      Its    ligaments    convert  the 

sacro-sciatic  notches  into  foramina,  the  greater  notch  by  the  lesser  ligament, 

the   lesser  notch   by  the 

greater  ligament.     These  ^'' 

foramina  are  described 
under  the  ilium  and  is- 
chium bones. 

Great  SacraiciaHc 
Ltgament, "  "  from 
the  posterior  inferior 
spine  of  the  ilium 
and  the  posterior  sur- 
faces and  margiris  of 
the  sacrum  and  coc- 

margin  of  the  tuber. 
osily  and  the  ascend - 

LesserSacra-sdatic  Ligamaii}*''*  from  the  margins  of  the  sacrum  and  coccyx, 

into  the  spine  of  the  ischium. 

Describe  the  Pubic  Articulation.     It  is  an  amphiarthrodial  joint,  formed  by 

the  2  pubic  bones.    It  has  an  interanicular  fibro-cartilage  and  4  ligaments,  viz. — 

Anterior  Pubic.  Posterior  Pubic.  Supra-puiU. 

Sui-pubie,  forming  a  fibrous  arch  between  the  rami. 
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Describe  the  Stemo^lavicular  Aiticulation.  It  is  an  anhrodial  joini, 
formed  by  the  sternal  end  of  the  clavicle  with  Ihe  slernom  and  the  cartilage 
of  the  1st  rib.  It  his  an  inteiarticular  libro-cartilage,  2  synovial  membrHnes, 
and  4  ligaments,  viz. — 

Anterior  Stemodajiicular.  Inlenlmnailar. 

Pculcrior  Slertio-clavicular.  Costo-rlavicular  or  Rkombaid. 

Describe  the  Scapnlo-ctavicular  Aiticulation.  It  is  an  arthrodial  joint, 
formed  by  the  outer  exlremity  of  the  clavicle  and  (he  acromion  process  of  Ihe 
scapula.  Il  frequently  has  an  interarticular  Gbro-cartilage  and  2  synovial 
membranes',  osually  but  i  synovial  membrane  is  present,  and  3  ligaments, 

Superior  Acromio  clavicular}     Coraco-cliaiicula^  \  Trapezoid,  externally. 
Inferior  Acromio-clavicular.         divided  into —     I  Conoid,  internally. 
What  ate  the  proper  Ligamenta  of  the  ScapulaP    They  are  2,  the  coraco- 
acromial,  and  the  li'ansverse,  as  follows.— 

Coraco-acromialf  completes  Ihe  vault  par- 

^  lially  formed  by  the  2  processes  o 

head  of  the  humerus. 

Transversef  from  the  base  of  the  coracoid 

process  to  the  margin  of  the  suprascapular 

the  supra -scapular  nerve. 
Describe  Ac  ShouldeT-joint.  It  is  aa 
enarthrodial  joint,  formed  by  Ihe  bead  of  the 
humerus  and  the  glenoid  cavityofthe  scapula. 
It  has  a  ^mavial  Membrane  which  is  reflected 
opon  the  tendons  of  the  biceps,  subscapularis, 
and  infratplnatus  muscles,  and  communicale 
with  butsse  beneath  the  2  latter  tendons.  lis 
Arteries  are  derived  from  the  anterior  and 
posterior  circumflex  and  Ihe  suprascapular; 
ils  Ntrves  from  the  circumflex  and  the  supra- 
scapular.    It  has  3  ligaments,  viz. — 

Capsular?  from  the  margin  of  the  glenoid  Cavity  to  the  anatomical  neck  of 
the  humerus;  has  3  openings  for  Ihe  reflexions  of  the  synovial  membrane 
over  the  tendons. 
Corace-humeral?  intimately  united  with  the  capsular,  extends  from  the  cora- 
coid process  to  the  greater  tuberosity. 
Glenoid,  a  fibro-cartilaginous  ring,  continubus  above  with  the  tendon  of  Ihe 


THB   ARTICm^TIONS.  61 

long  head  of  the  biceps,*  and  attached  around  the  mar-  Fta.  34. 

gin  of  the  glenoid  cavity  in  order  to  deepen  the  articu- 
lar surface. 
Describe  the  Elbow-joint,  It  is  a  ginglymus  articulation, 
fonned  by  the  lower  end  of  the  hunicnis  with  the  greater 
sigmoid  cavily  of  the  ulna  and  the  head  of  the  radius.  Its 
Synovial  Membrane  is  reflected  over  the  ligameata,  and  dips 
down  between  the  surfaces  of  the  superior  radioulnar  articu- 
lation, lis  Arterits  are  derived  from  the  anaslomolica  magna, 
radial, ulnar,  and  interosseous  recurrent,  superior  and  inferior 
profunda  arteries.  Its  Ntmes  are  branches  of  the  ulnar  and 
the  musculo-cutaneous.     It  has  4  ligaments, — 

Anterior,  from  Ihe  inner  condyle  and  anterior  Surface  of 
Ihe  humerus  to  ihe  orbicular  ligament  of  the  radius  and 
the  coronoid  process  of  the  ulna. 
Poslerior,  from  the  posterior  surface  of  the  humerus  (o  the 

olecranon  process  of  the  ulna. 
Exlfma!  Lateral,^  from  the  external  condyle  of  the  hu- 
merus to  the  orbicular  ligament  of  the  radius. 
Internal  Laieraly  from  Ihe  internal  condyle  of  the  humerus 

to  the  coronoid  and  olecranon  processes  of  (he  ulna. 
Describe  the  Radio-ulnar  Articulations.    They  are  3  in  number,  as  follows, 

Superior  radio-ulnar  articuutioh  is  a  lateral  ginglymoid  joint,  formed 
by  the  head  of  the  radius  and  the  lesser  sigpnoid  cavity  of  the  ulna.  I(f 
synovial  membrane  is  a  continuation  of  that  in  the  elbow-joint.  It  has  I 
ligament,  the — 

Orbicular  Ligament?  forms  four-fiflhs  of  a  circle  and  surrounds  the  neck  of 

the  radius.     It  is  attached  to  the  margins  of  the  lesser  sigmoid  cavity  of 

the  ulna,  and  to  Ihe  external  lateral  ligament  of  the  elbow-joint. 

Middle  radio-ulnar  Akticulatioh  is  (brmed  by  the  shafts  of  the  radius 

snd  ulna,  which  do  not  touch  each  other,  but  are  connected  by  2  ligaments,  as 

follows,  viz. — 

Oblique  Ligament,  from  the  tubercle  at  the  base  of  the  coronoid  process  of 

the  ulna  to  the  shaft  of  the  radius. 

Interosseous  Membrane*  obliquely  downwards  from  the  interosseous  ridge  on 

the  radius  to  that  on  the  ulna.     Through  the  interval  between  ils  upper 

border  and  the  oblique  ligament,  the  poslerior  interosseous  vessels  pass. 

Inferior  radio-ulnar  articulation  is  a  lateral  ginglymoid  joint,  formed 

by  the  head  of  the  ulna  and  the  sigmoid  cavity  of  Ihe  radius.     Its  Synovia. 

Membrane  (membrana  saccifonnis)  is  very  loose,  and  sometimes  communicates 
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with  that  of  the  wrist -joint  through  an  opening  in  the  triangular  Jibrih  cartilage 
which  separates  the  head  of  the  ulna  from  the  wrist-joint,  and  acts  as  one  of 
the  ligaments  of  this  articulation,  which  are  3,  viz. — 

Anterior  Radio-ulnar.  Posterior  Raduhulnar, 

Triangular  Interarticular  Fibro-cartilage, 

Describe  the  Wrist-jomt.  It  is  chiefly  an  enarthrodial  articulation,  though 
Incapable  of  rotation,  and  is  formed  by  the  lower  end  of  the  radius  and  the.  tri- 
angular fibro-cartilage,  with  the  scaphoid,  semilunar,  and  cuneiform  bones  of  the 
carpus.  Its  Arterits  are  the  anterior  and  posterior  carpal  from  both  the  radial 
and  ulnar,  the  anterior  and  posterior  interosseous  and  ascending  branches  from 
the  deep  palmar  arch.  Its  Nerves  are  derived  from  the  ulnar;  it  is  lined  by  a 
synovial  membrane^  and  has  4  ligaments,  viz. — 

External  Lateral  (radio-carpal).  Anterior, 

Internal  Lateral  (ulno-carpal).  Posterior, 

Describe  the  Carpal  Articulations.  They  are  in  3  sets,  (i)  between  the 
bones  of  the  first  row,  (2)  between  the  bones  of  the  second  row,  (3)  between 
the  2  rows  of  bones. 

(i)  The  scaphoid,  semilunar,  and  cuneiform  bones  are  connected  together 
by  2  Dorsal^  2  Palmar^  and  2  Interosseous  Ligaments.  The  pisiform  bone 
has  a  separate  capsular  ligament  and  sjmovial  membrane  and  2  fasciculi 
connecting  it  with  the  unciform  and  the  5th  metacarpal. 

(2)  The  4  bones  of  the  second  row  are  connected  together  by  j  Dorsal,^ 
Palmar,  and ^  Interosseous  Ligaments. 

(3)  The  2  rows  of  bones  are  united  by  a  Dorsal,  a  Palmar,  and  2  Lateral 
Ligaments,  the  Iftst  named  being  continuous  with  the  lateral  ligaments  of 
the  wrist-joint. 

Describe  the  Carpo-metacaipal  Articulations.  That  of  the  thumb  with  the 
trapezium  is  an  enarthrodial  joint,  having  a  Capsular  Ligament  and  a  separate 
synovial  membrane.  The  4  inner  metacarpal  bones  form  4  arthrodial  joints 
with  the  adjacent  carpal  bones  by  6  Dorsal,  8  Palmar,  and  2  Interosseous  Li^a^ 
ments,  irregularly  disposed. 

Describe  the  Synovial  Membranes  of  the  Wrist.  They  number  5,  and  are 
situated  as  follows,  viz. — 

The  First,  or  Membrana  Sacciformis,  between  the  head  of  the  ulna,  the  sig- 
moid cavity  of  the  radius,  and  the  triangular  interarticular  fibro-cartilage. 

The  Second,  between  the  lower  end  of  the  radius,  the  triangular  fibro-carti- 
lage, and  the  scaphoid,  semilunar,  and  cuneiform  bones  of  the  carpus. 

The  Third,  between  all  the  carpal  bones  except  the  pisiform,  and  between 
the  bases  of  the  inner  4  metacarpal  bones ;  but  it  extends  only  halfway 
into  the  2  intervals  between  the  3  proximal  bones  of  the  carpus. 
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'The  Fourth^  between  the  trapezium  and  the  metacarpal  bone  of  the  thumb. 
The  Fifths  between  the  cuneiform  and  pisiform  bones. 

Describe  the  Metacarpo-metacarpal  Articulations.  The  4  inner  meta- 
carpal bones  are  connected  together  at  their  bases  by  Dorsal,  Palmar,  and 
Interosseous  Ligaments;  and  at  their  digital  extremities  by  the  Transverse 
Ligament. 

Describe  the  remaining  Articulations  of  the  Hand.  The  metacarpo- 
phalangeal and  the  phalangeal  articulations  are  all  ginglymoid  joints,  and  each 
has  an  Anterior  and  2  Lateral  Ligaments,  the  former  being  lined  each  with  a 
synovial  membrane.  There  are  no  posterior  ligaments  to  these  articulations, 
the  extensor  tendons  of  the  hand  supplying  their  places. 

Describe  the  Hip-joint.  It  is  a  true  enarthrodial  articulation,  formed  by 
the  head  of  the  femur  with  the  acetabulum  of  the  os  innominatum.  Its  Syno- 
vial  Membrane  is  extensive,  investing  most  of  the  head  and  neck  of  the  femur, 
the  capsular,  cotyloid  and  teres  ligaments,  and  the  cavity  of  the  acetabulum. 
Its  Arteries  are  derived  from  the  obturator,  sciatic,  internal  circumflex,  and 
gluteal.  Its  Nerves  are  branches  from  the  sacral  plexus,  great  sciatic,  obtu- 
rator, and  accessory  obturator.     It  has  5  ligaments,  as  follows,  viz. — 

Capsular,  from  the  margin  of  the  acetabulum  and  the  transverse  ligament, 
into  the  base  of  the  neck  of  the  femur  above,  the  anterior  inter-trochan- 
teric  line  in  front,  and  to  the  middle  of  the  neck  of  the  bone,  behind. 
Iliofemoral  or  Y-ligament,  from  the  anterior  inferior  spine  of  the  ilium,  into 
the  anterior  inter-trochanteric  line  by  two  fasciculi.     It  is  a  dissected  por- 
tion of  the  capsular  ligament  which  is  very  strong  anteriorly. 
Ligamentum  Teres,  from  a -depression  on  the  head  of  the  femur  into  the 
margins  of  the  cotyloid  notch  of  the  acetabulum  and  into  the  transverse 
ligament,  by  two  fasciculi. 
Cotyloid,  a  fibro-cartilaginous  band  surrounding  the  margin  of  the  acetab- 
ulum in  order  to  deepen  its  cavity. 
Transverse,  that  part  of  the  cotyloid  ligament  which  crosses  over  the  coty- 
loid notch  converting  it  into  a  foramen. 

Describe  the  Knee-joint.  It  is  a  ginglymu's  articulation,  fomted  by  the 
condyles  of  the  femur  with  the  head  of  the  tibia,  and  the  patella  in  front.  Its 
Synovial  Membrane  is  the  largest  in  the  body,  being  reflected  for  2  or  3 
inches  over  the  anterior  surface  of  the  femur,  where  it  is  supported  by  the  sub- 
crureus  muscle,  also  over  its  condyles,  the  patella,  semilunar  cartilages,  crucial 
ligaments,  and  head  of  the  tibia ;  and  is  prolonged  through  an  opening  in  the 
capsular  ligament  beneath  the  tendon  of  the  popliteus.  Its  Arteries  are  derived 
from  the  anastomotica  magna,  the  5  articular  branches  of  the  popliteal,  and 
the  recurrent  branch  of  the  anterior  tibial.     Its  Nerves  are  branches  of  the 
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obturator,  anterior  cniral,  external  and  internal  popliteal.     It  has  14  tigamcDta, 
of  which  6  are  external  and  8  internal,  as  follows : — 

Anterior,  or  Ligamtntum  Palella,  is  a  continuation  of  the  tendon  of  the 
pij.  rectus  femoris  muscle,  extending  from  the  apex  of  tiie 

patella  to  the  tower  part  of  the  tubercle  of  the  tibia. 
Posterior,  or  Ligamenium  Winslawii^  from  the  inner 
tuberosity  of  the  tibia  to  the  external  condyle  of  the 
femur,  being  partly  derived  from  the  tendon  of  the 
semimembranosus  muscle.' 
Internal  Lateral?  from  the   internal  condyle   of   the 
femur  to  the  internal  surface  of  the  tibia  and  semi- 
lunar cartilage. 
a  External  Lateral?  from  Ihe  external  condyle  of  the 
femur  to  the  head  of  the  fibula.    These  ligaments  are 
a  Long  anteriorly  and  a  Short  posteriorly,  separated 
by  the  tendon  of  the  biceps. 
Capsular,  is  only  present  where  intervals  are  left  by  the 
preceding  ligainenls.     It  is  thin  but  very  strong. 
The  Internal  ligaments  are  as  follows : — 
Anterior  Crucial,^  from  the  depression  in  front  of  the  spine  of  the  tibia  to 

the  inner  side  of  the  outer  condyle  of  the  femur. 
Posterior  Crucial,*  from  the  same  depression,  to  the  outer  side  of  the  inner 
condyle.  [To  remember  the  positions  and  insertions  of  these  crucial  liga- 
ments, let  the  student  cross  his  index  Angel's  over  each  knee  in  succession; 
when  over  the  nght  knee  placing  Ihe  right  linger  in  front,  when  over  the 
left  knee  the  left  finger  in  front.  The  positions  of  the  fingers  will  then  in 
each  case  correspond  with  those  of  the  respective  crucial  ligaments.] 

Fio,  36.  3  Semilunar  Fibro-cartilagesf  external  and  internal,  are 

situated  between  the  articular  surfaces,  and  attached  to 

the  depressions  in  front  and  behind  the  spine  of  the  tibia. 

Transverse?  is  a  connecting  slip  between  the  semilunar 

libro-carlil^es  anteriorly. 
Coronary^  are  short  bands  connecting  the  outer  margins 
of  the  libro- cartilages  to  the  tibia  and  the  adjacent  lig- 
aments. 
Ligamenium  Mucosum,  is  a  triangular  fold  of  the  syn 
ovial  membrane  which  at  the  lower  border  of  the  patella 
is  given  off  to  the  inlercondyloid  notch  of  the  femur. 
Ligamenla  Alaria,  are  fringes  on  the  sides  of  the  liga- 
menium mucosum,  and  are  attached  to  the  sides  of 
the  patella. 
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Bursa  in  the  vicinity  of  this  joint  are  5,  viz. — i  under  the  ligamentum  patellae,' 
I  l)etween  the  patella  and  the  skin ;  i  between  the  internal  lateral  ligament 
and  the  tendons  crossing  it ;  sometimes  i  replacing  the  synovial  pouch  on  the 
anterior  surface  of  the  femur;  and  occasionally  i  in  the  popliteal  space  re- 
placing the  synovial  pouch  usually  situated  therein. 

Describe  the  Tibio-fibular  Articulations.  They  are  3  in  number,  as 
follows,  viz. — 

Superior  tibio-fibular  articulation,  is  an  arthrodial  joint,  formed  by 
the  contiguous  surfaces  of  the  bones.  It  has  a  Synovial  Membrane  which  is 
sometimes  continuous  with  that  of  the  knee-joint,  and  2  ligaments,  the — 

Anterior  and  Posterior  Superior  Tibio-fibular}^  which  connect  the  head  of 
the  fibula  with  the  outer  tuberosity  of  the  tibia. 

Middle  tibio-fibular  articulation.  The  shafts  of  these  bones  do  not 
touch  each  other,  but  are  connected  by  the  Interosseous  Membrane  extending 
between  their  contiguous  borders,  and  perforated,  above  for  the  anterior  tibial 
artery,  below  for  the  anterior  peroneal  vessels. 

Inferior  tibio-fibular  articulation,  is  an  amphi-arthrodial  joint, 
formed  by  the  contiguous  rough  surfaces  on  the  bones.  Its  Synovial  Mem- 
brane is  derived  from  that  of  the  ankle-joint,  and  it  has  4  ligaments,  viz. — 

Inferior  Interosseous,  continuous  with  the  interosseous  membrane. 

Anterior  and  Posterior  Inferior  Tibiofibular ,  from  the  margins  of  the  ex- 
ternal malleolus  to  the  front  and  back  of  the  tibia. 

Transverse,  posteriorly  between  the  2  malleoli. 

Describe  the  Ankle-joint.  It  is  a  ginglymoid  articulation,  formed  by  the 
lower  ends  of  the  tibia  and  fibula  and  their  malleoli,  with  the  astragalus.  Its 
Synovial  Membrane  is  prolonged  upwards  between  the  tibia  and  fibula  for  a 
short  distance.  Its  arteries  are  derived  from  the  malleolar  branches  of  the 
anterior  tibial  and  peroneal  arteries ;  and  its  Nerves  from  the  anterior  tibial 
nerve.     It  has  3  ligaments,  viz. — 

Anterior,  connecting  the  margins  of  the  tibia  and  astragalus. 

Internal  Lateral,  or  Deltoid  Ligament,  from  the  internal  malleolus  to  the 
3  adjacent  tarsal  bones. 

External  Lateral,  by  anterior  posterior  and  middle  fasciculi,  from  the  ex- 
ternal malleolus  to  the  astragalus  and  os  calcis. 

Describe  the  Tarsal  Articulations.  They  are  in  3  sets,  (i)  between  the 
bones  of  the  first  row,  (2)  between  the  bones  of  the  second  row,  (3)  between 
the  2  rows  of  bones. 

(l.)  The  astragalus  and  os  calcis  are  united  by  3  ligaments. 

External  Calcaneoastragaloid.  Interosseous, 

Posterior  Calcaneo-astrazaloid. 
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(2.)  The  scaphoid,  cuboid,  and  three  cuneiform  bones  are  united  by  an  ir- 
regular number  of  Dorsal  and  Plantar  and  4  JrUerossms  ligaments,  which 
latter  are  arranged  transversely. 

(3.)  The  2  rows  of  bones  are  united  by  7  ligaments  viz. — 

Superior  Astragalo- scaphoid.  Inferior  Calcaneo-scapkoid, 

Superior  Calcaneo-cuboid,  Short  Calcaneo- cuboid, 

Superior  Calcaneo-scaphoid.  Long  Calcaneo-cuboid, 

Interosseous^  or  Internal  Calcaneo-cuboid, 

Describe  the  Tarso-metatarsal  Articulations.  They  are  5  arthrodial 
joints  formed  by  the  bases  of  the  metatarsal  bones  with  the  adjacent  bones 
of  the  tarsus,  the  2d  metatarsal  bone  articulating  with  all  3  cuneiform  in 
the  recess  formed  by  the  shortness  of  the  second  cuneiform.  They  are  united 
by  Dorsal t  Plantar,  and  3  Interosseous  Ligaments.  The  2d  metatarsal  bone 
has  3  dorsal  ligaments,  I  from  each  cuneiform  bone.  The  interosseous 
ligaments  pass  from  the  2d  and  3d  metatarsal  bones  to  the  internal  and  ex- 
ternal cuneiform. 

Describe  the  Synovial  Membranes  of-  the    Tarsus  and     Metatarsus. 

They  are  6  in  number,  and  are  situated  as  follows,  viz. — 

The  First,  between  the  os  calcis  and  the  astragalus,  behind  the  interosseous 
ligament. 

The  Second,  between  the  same  bones  in  front  of  the  interosseous  ligament, 
also  between  the  astragalus  and  the  scaphoid. 

The  Third,  between  the  os  calcis  and  the  cuboid. 

The  Fourth,  between  the  scaphoid  and  the  3  cuneiform  bones,  running 
backwards  between  the  scaphoid  and  the  cuboid,  forwards  between  the 
cuneiform  bones,  between  the  external  cuneiform  and  the  cuboid,  between 
the  middle  and  external  cuneiform  and  the  bases  of  the  2d  and  3d 
metatarsal,  passing  also  between  the  bases  of  these  bones  and  the  4th 
metatarsal. 

The  Fifth,  between  the  cuboid  and  the  4th  and  5th  metatarsal  bones,  also 
running  forwards  between  their  bases. 

The  Sixth,  between  the  internal  cuneiform  and  the  base  of  the  ist  meta- 
tarsal bone. 

Describe  the  Metatarso-metatarsal  Articulations.  The  metatarsal  bones 
are  connected  together,  except  the  first,  at  their  bases  by  Dorsal,  Plantar,  and 
Interosseous  Ligaments ;  and  all  5  are  connected  at  their  digital  extremities 
by  the  Transverse  Metatarsal  Ligament, 

Describe  the  renuuning  Articulations  of  the  Foot.  The  metatarso- 
phalangeal and  the  phalangeal  articulations  are  similar  to  those  in  the  hand, 
each  having  an  Interior  or  Plantar,  and  2  Lateral  Ligaments.     The  extensor 

"dons  of  the  foot  supply  the  places  of  posterior  ligaments. 
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THE  MUSCLES  AND  FASCIiE. 

What  are  the  Muscles  ?  They  are  the  active  organs  of  locomotion,  formed 
of  bundles  of  reddish  fibres  endowed  with  the  property  of  shortening  themselves 
upon  irritation,  which  is  called  muscular  contractility ,  and  chemically  consisting 
of  syntonin,  or  muscular  fibrin. 

How  are  the  Muscles  divided  ?  Into  2  great  classes,  ( i )  Voluntary ^  Striped, 
or  Muscles  of  animal  life,  comprise  those  which  are  under  the  control  of  the 
will.  (2)  Involuntary,  Unstriped,  or  Muscles  of  organic  life,  are  those  which 
are  not  under  the  control  of  the  will. 

Voluntary  Muscular  Fibre  consists  of  fasciculi  about  ^^  inch  in  diameter, 
each  surrounded  by  a  tubular  membranous  sheath,  the  perimysium ;  and  marked 
by  fine  striae  passing  around  them  in  curved  parallel  lines  about  ^^"^^  \n^ 
apart.  These  fasciculi  are  formed  oi  fibrilla,  each  about  xirJTnr  ^^^^  thick, 
also  striated,  presenting  the  appearance  of  a  row  of  minute  particles,  the 
**sarcous  elements"  of  Bowman,  and  surrounded  by  cellular  tissue,  the  sarco- 
lemma. 

Involuntary  Muscular  Fibre  consists  of  flattened  fiisiform  or  spindle-shaped 
fibres,  averaging  about  f^^  inch  in  breadth,  consisting  of  elongated  cells,  and 
bound  together  in  bundles  by  areolar  tissue.  These  fibres  are  found  in  the 
alimentary  canal,  in  the  posterior  wall  of  the  trachea,  in  the  bronchi,  the  ducts 
of  certain  glands,  in  the  ureters,  bladder,  urethra,  genitalia  of  both  sexes,  walls 
of  all  arteries  and  most  veins  and  lymphatics,  in  the  iris  and  ciliary  muscle, 
and  in  the  skin. 

W^hat  are  Tendons  and  Aponeuroses  ?  Tendons  are  white,  glistening  cords 
or  bands  formed  of  white  fibrous  tissue  almost  entirely,  have  few  vessels  and 
no  narves,  and  serve  to  connect  the  muscles  with  the  structures  on  which  they 
act.  Aponeuroses  are  fibrous  membranes,  of  similar  structure  and  appearance, 
and  serve  the  same  purpose. 

What  are  Fasciae  ?  They  are  laminae  of  variable  thickness  which  invest 
{^fascia,  a  bandage)  the  softer  structures.  The  suj)erficial  fascia  is  composed 
of  fibro-areolar  tissue,  and  is  found  beneath  the  skin  almost  over  the  whole 
body.  The  deep  fascia  is  of  aponeurotic  structure,  dense,  inelastic,  and  fibrous, 
ensheathing  the  muscles  and  affording  some  of  them  attachment,  also  the  vessels 
and  nerves,  and  binding  down  the  whole  into  a  shapely  mass. 

To  what  Structures  are  Muscles  attached  ?  To  the  periosteum  and  peri- 
chondrium of  bone  and  cartilage,  to  the  subcutaneous  areolar  tissue,  and  to 
ligaments.  In  the  latter  case  only  are  their  tendons  in  direct  contact  with  the 
tissue  on  which  they  are  to  act. 

How  many  Muscles  are  Double-bellied?  Five,— the  occipito-frontalis, 
biventer  cervicis,  digastric,  omo-hyoid,  and  the  diaphragm. 
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Describe  each  Muscle  of  the  Body,  giving  its  Origin,  Insertion,  Action, 
and  Nervous  supply. 

MUSCLES  OF   THE   HEAD. 

Occipito-frontalis,^  ^^x^f  the  external  two-thirds  of  the  superior  curved  line 
of  the  occipital  bone  and  the  mastoid  process  of  the  teiQporal ;  also  from  the 
pyramidalis  nasi,  comigator  supercilii,  and  orbicularis  palpebrarum  fibres, — 
into  an  aponeurosis  or  "galea  capitis,"  which  covers  the  vertex  of  the  skull. 
Action,  chiefly  as  a  muscle  of  facial  expression.  Nerves,  facial,  supraorbital, 
small  occipital. 

Attollens  Aurem,  from  the  occipito-frontalis  aponeurosis, — into  the  pinna  of 
the  ear  superiorly.  Actum,  to  raise  the  pinna.  Nerve,  small  occipital  branch 
of  the  cervical  plexus. 

Attrahens  Aurem,  from  the  lateral  cranial  aponeurosis, — into  the  helix  of  the 
ear  anteriorly.  Action,  to  draw  the  pinna  forwards.  Nerves,  facial,  and 
auriculo-temporal  branch  of  the  inferior  maxillary. 

Retrahens  Aurem,  from  the  mastoid  process  of  the  temporal  bone, — into  the 
concha.    Action,  to  retract  the  pinna.     Nerve,  facial. 

Orbicularis  Palpebrarum,  yr^ww  the  internal  angular  process  of  the  frontal  bone, 
the  nasal  process  of  the  superior  maxillary,  and  the  borders  of  the  tendo 
oculi, — into  the  skin  of  the  eyelids,  forehead,  temple,  and  cheek,  blending 
with  the  occipito-frontalis  and  the  comigator  supercilii  Action,  to  close  the 
eyelids.     Nerve,  facial. 

Comigator  Supercilii,  from  the  inner  end  of  the  superciliary  ridge  of  the 
frontal  bone, — into  the  orliicularis  palpebrarum.  Action,  to  draw  eyebrow 
downwards  and  inwards.     Nerve,  facial. 

Tensor  Tarsi  (Homer's  mwsclc),  from  the  crest  of  the  lachrymal  bone, — into 

the  tarsal  cartilages  by  two  slips.     Action,  to  compress  the  puncta  lachry- 

malia  against  the  globe  of  the  eye,  and  to  compress  the  lachrymal  sac. 

Nerve,  facial. 
Levator  Palpebrae  Snip&noria,  from  the  lesser  wing  of  the  sphenoid, — into  the 

upper  tarsal  cartilage.     Action,  to  lift  the  upper  lid.     Nerve,  3d  cranial,  or 

motor  oculi. 
Rectus  Superior,  from  the  upper  margin  of  the  optic  foramen  and  the  sheath 

of  the  optic  nerve, — into  the  sclerotic  coat.     Action,  to  rotate  the  eyeball 

upwards.     Nerve,  3d  cranial. 
Rectus  Inferior,  from  the  ligament  of  Zinn, — into  the  sclerotic  coat.     Action, 

rotates  the  eyeball  downwards.     Nerve,  3d  cranial. 

Rectus  Intemus,  from  the  ligament  of  Zinn, — into  the  sclerotic  coat.  Action, 
rotates  the  eyeball  inwards.     Nerve,  3d  cranial. 
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Rectus  ExteniUB,  by  i  headj,  the  upper  from  the  ouler  margin  of  the  optic 
foramen,  the  lower  from  the  ligametit  of  Zinn  and  a  bony  process  at  lower 
margin  of  the  sphenoidal  fissure, — into  the  sclerotic  coat.  Aclign,  to  rotate 
the  eyeball  outwards.     Nervt,  6tli  cranial,  or  abducens. 

Between  the  z  heads  of  the  external  rectus  pass  the  3d,  nasal  branch  of  the 
5th,  and  the  6th  cranial  nerves,  and  the  ophthalmic  vein. 

Obliquua  Superior,  /rem  about  a  line  above  the  inner  margin  of  the  optic 
foramen,  its  tendon  passing  through  a  "  pulley "  near  the  internal  angular 
process  of  the  frontal  bone  and  thence  beneath  the  rectus  superior, — iu/o 
the  sclerotic  coat  at  right  angles  to  the  insertion  of  the  rectus  superior. 
Action,  to  rotate  the  eyeball  on  its  antero-pobterior  axis.  Ntrvc,  4th  cranial, 
or  patheticus. 

Obliquus  Inferior.^om  the  orbital  plate  of  the  superior  maxillary, — into  the 
sclerotic  coat  below  the  iusertion  of  the  external  rectus  and  at  right  angles 
thereto.     Action,  to  rotate  the  eye  en  its  anlero- posterior  axis.     Nerve,  3d 

F^rramidalis  Nasi,'  from   the   occi  pi  to- frontal  is, — into  the  compressor  naris. 

Action,  to  depress  the  eyebrow.     Nerve,  facial. 
Levator   Labii   Superioris  Al«eque  Nasi,'  from  the  nasal  process  of  the 
superior  maxillary  bone, — into  the  cartilage  of  the  ala  of  the  nose  and  into 
the  upper  lip.    Action,  to  elevate  the  upper  Up,  and  dilate  the  nostril. 
Nerve,  facial. 
Dilator  Naris  Anterior, yroBi  the  cartilage  of  the  ala. — into  the  border  of  its 

integument.     Action,  to  dilate  the  nostril.     Nerve,  facial- 
Dilator  Naris  VotXa'ifx,from  the  nasal  Fig.  37. 
notch  of  the   superior  maxillary  and 
the  sesamoid  cartilages, — i'>iA>  the  in- 
tegument at  the  margin  of  the  nostril. 
Action,  to  dilate  the  nostril.     Nerve, 

Compressor  Naris,^  from  the  superior 

maxillary  al»ve   the  incisive  fossa, — 

iB/n   the   libru-carlilage   of   the   nose, 

being  continuous  with  its  fellow  and 

the  pyramidalis  nasi  aponeurosis.     Ac- 
lion,  to  dilate  the  nostril.    Nerve,  facial. 
Compressor  Narium  Minor,  from   the 

alar   cartilage, — into  the  skin   at   the 

end  of  the  nose.    Aclion,  to  dilate  the 

nostril.     Nerve,  lacial. 
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Dqpressor  Alse  Nasit/rom  the  incisive  fossa  of  the  superior  maxillaiy, — mnfy 
the  septum  and  ala  of  the  nose.  Action,  to  contract  the  nostril.  Nerve, 
facial. 

Levator  Labii  Superioris,/^^?/^  the  lower  margin  of  the  orbit, — t$Uo  the 
upper  lip.     Action,  to  elevate  the  lip.     Nerve,  facial. 

.Levator  Anguli  Ori&.o  from  the  canine  fossa  of  the  superior  maxillary, — into 
the  angle  of  the  mouth.    Action,  as  named.     Nerve,  facial. 

Zygomaticus  BAajor,^  from  the  malar  bone, — into  the  angle  of  the  mouth. 
Action,  to  raise  the  lip  outwards.     Nerve,  facial. 

Zygomaticus  Minor,^  from  the  malar  bone  anteriorly, — into  the  angle  of  the 
mouth,  blending  with  the  levator  labii  superioris.  Action,  to  raise  the  hp 
outwards.     Nerve,  facial. 

Levator  Labii  Inferioris^  (Levator  Menti),^^w  the  incisive  fossa  of  the  in- 
ferior maxillary  bone, — into  the  integument  of  the  lower  lip.  Action,  as 
named.     Nerve,  facial. 

Depressor  Labii  Inferioris^  (Quadratus  '\Atxi\X),  from  the  external  oblique  line 
of  the  inferior  maxillary  bone, — into  the  lower  lip.  Action,  as  named. 
Nerve,  facial. 

Depressor  Anguli  Oris»  (Triangularis  Menti),  from  the  external  oblique  line 
of  the  inferior  maxillary, — into  the  angle  of  the  mouth.  Action,  as  named. 
Nerve,  facial. 

Orbicularis  Oris,^  by  accessory  fibres  (accessorii  orbicularis  superioris  and  in- 
ferioris,  and  naso-labialis)  from  the  nasal  septum  and  the  superior  and  in- 
ferior maxillary  borders, — into  the  buccinator  and  other  adjacent  muscles, 
forming  the  sphincter  of  the  mouth.  Action,  to  close  the  mouth.  Nerve, 
facial. 

Buccinator,/  from  the  posterior  alveolar  processes  of  both  the  maxillary 
bones  and  the  pterygo-maxillary  ligament, — into  the  orbicularis  oris.  Ac- 
tion, to  compress  the  cheeks.  Nerves,  facial,  and  the  buccal  branch  of  the 
inferior  maxillary. 

Risorius,  from  the  fascia  over  the  masseter  muscle, — into  the  angle  of  the 
mouth.    Action,  the  laughing  muscle.     Nerve,  facial. 

Masseter .'y^-^/w  the  anterior  two-thirds  and  the  inner  surface  of  the  zygoma 
and  the  malar  process  of  the  superior  maxillary, — into  the  angle,  ramus,  and 
coronoid  process  of  the  lower  jaw.  Action,  to  raise  the  back  part  of  the 
lower  jaw ;  a  muscle  of  mastication.     Nerve,  inferior  maxillary. 

Temporal,  from  the  temporal  fossa  and  temporal  fascia, — into  the  coronoid 
process  of  the  inferior  maxillary.  Action,  to  bring  the  incisor  teeth  together; 
the  biting  muscle.     Nerve,  inferior  maxillary. 
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Internal  Pterygoid,  ^<?iw  the  pterygoid  fossa  of  the  sphenoid  bone,  and  the 
tuberosity  of  the  palate, — into  the  angle  and  inner  surface  of  the  ramus  of 
the  jaw,  as  high  as  the  dental  foramen.  Action^  raises  and  draws  for- 
ward the  lower  jaw ;  a  triturating  muscle  of  mastication.  Nerve,  inferior 
maxillary. 

External  Pterygoid,  by  2  heads,  the  upper,  from  the  pterygoid  rid^e  on  the 
greater  wing  of  the  sphenoid,  the  lower  from  the  external  pterygoid  plate, 
and  the  tuberosities  of  the  palate  and  superior  maxillary  bones, — into  a 
depression  in  front  of  the  condyle  of  the  inferior  maxillary,  and  the  inter- 
articular  fibro-cartilage.  Action,  to  draw  the  jaw  forwards;  a  triturating 
muscle  of  mastication.     Nerve,  inferior  maxillary. 

Between  the  two  heads  of  the  external  pterygoid  muscle  passes  the  internal 
maxillary  artery. 

MUSCLES  OF  THE  EAR. 

Tensor  Tympani,  from  the  under  surface  of  the  petrous  portion  of  the  tem- 
poral bone,  the  cartilaginous  Eustachian  tube,  and  its  own  osseous  canal, — 
into  the  handle  of  the  malleus.  Action,  to  draw  the  membrana  tympani 
tense.     Nerve,  branch  from  otic  ganglion. 

Liazator  Tjrmpani  Major,  from  the  spinous  process  of  the  sphenoid  and  the 
cartilaginous  Eustachian  tube, — through  the  Glasserian  fissure  to  the  neck 
of  the  malleus  just  above  the  processus  gracilis.  Action,  to  relax  the  mem- 
brana tympani.     Nerve,  tympanic  branch  of  the  facial. 

Lazator  Tympani  fAiD.oT,from  the  back  of  the  external  meatus, — ^passes  be- 
tween the  layers  of  the  membrana  tympani  into  the  handle  of  the  malleus 
and  processus  brevis.  Action,  to  relax  the  membrana  tympani.  Considered 
a  ligament  by  many  anatomists  (the  lig.  mallei  posticum). 

StapediuSffrom  the  interior  of  the  pyramid, — through  the  orifice  at  its  apex 
into  the  neck  of  the  stapes.  Action,  to  depress  the  base  of  the  stapes. 
Nerve,  filament  from  the  facial. 

MUSCLES  OF  THE  NECK. 

Platysma  VLydi6it&,from  the  clavicle,  the  acromion,  and  the  fascia  covering 
the  pectoral,  deltoid,  and  trapezius  muscles, — into  the  lower  jaw,  the  angle 
of  the  mouth,  and  the  cellular  tissue  of  the  face.  Action,  to  wrinkle  the 
skin,  and  depress  the  mouth.     Nerves,  facial  and  superficial  cervical. 

Stemo-cleido-mastoid,'^  by  two  heads  from  the  sternum  ^«  and  the  clav- 
icle" at  its  inner  third, — into  the  mastoid  process  of  the  temporal  bone, 
and  the  superior  curved  line  of  the  occipital.  Action,  to  depress  and 
rotate  the  head.  Nerves,  spinal  accessory,  and  branches  of  the  cervical 
plexus. 


Belneen  (he  sternal  and 
clavicular  origins  is  a 
fossa,  the  /ontialiii 
gttituris,  which  lUe 
and  falls  during  h- 
bored  breathing. 

SterDO-byoid,  ■*    from 

the  posterior  surfact 
of  the  siemum  and 
the  sternal  end  oflhc 
cbvicle,  —  ittio  lilt 
body  of  the  hyoid 
bone.  Action,  to  de- 
press the  hyoid  bone. 
Nerve,  a  branch  from 
the  communicating 
loop  betweeo  the  it- 
scendens    and    com- 


Stemo-thjwoidt'Sy^Hni  the  posterior  surface  of  the  sternum  and  the  cartilagt 
of  the  1st  rib,— t»to  the  oblique  line  on  the  ala  of  the  thyroid  cartilagt 
Action,  to  depress  the  laryni.  Nerve,  a  branch  from  the  communicatiol 
loop  between  the  descendens  and  communicans  noni. 

Thyio-hyoid,'*  from  the  oblique  line  on  the  thyroid  cartilage, — into  tin 
body  and  greater  cornu  of  the  hyoid  bone.  Action,  to  elevate  the  latyM. 
Nerve,  hypoglossal. 

Omo-hyoid," "  y^om  the  upper  border  of  the  scapula  and  the  transveTst 
ligament, — into  the  body  of  the  hyoid  bone.  It  has  a  tendon  in  its  centit 
which  is  bound  down  to  the  cartilage  of  the  ist  rib  by  a  loop  of  the  deep 
cervical  fascia.  Action,  to  depress  the  hyoid  bone,  and  draw  it  backwards. 
Nerve,  branch  from  the  communicating  loop  between  the  desccadens  and 


Digastric,  by  2  bellies,  the  posterior  om^  from  the  digastric  groove  of  Iht 
mastoid  process  of  the  temporal  bone;  the  anterior'  from  a  (bssa  on  (at 
inner  surface  of  the  inferior  maxillaiy,  near  its  symphysis, — into  a.  central 
tendon  '  which  perforates  the  stylo-hyoid  muscle,  and  is  bound  down  to  the 
liody  of  the  hyoid  bone  by  an  aponeurotic  loop.  Action,  to  raise  the  hyoid 
bone  and  tongue.  A''?™,  facial,  and  mylo-hyoid  branch  of  the  inferior  dental 

Stylo-hyoid,'  frv/n  the  styloid  process  of  the  temporal  bone  near  its  base,— 
into  the  body  of  the  hyoid  bone.  Acliim,  to  elevate  and  retract  the  hyoid 
bone.    Nerve,  facial.    This  muscle  is  perforated  by  the  digastric. 


MUSCLES  OF  THE  NECK.  T3 

Mylo-hyoid,^  from  the  mylo-hyoid  ridge  of  the  lower  jaw,— w/^  the  body  of 
the  hyoid  bone  and  a  fibrous  raph6  in  the  median  line  running  from  the  hyoid 
bone  to  the  chin.  Action^  elevates  the  hyoid  bone  and  draws  it  forwards, 
also  forms  the  floor  of  the  mouth.  Nerve^  mylo-hyoid  branch  of  inferior 
dental. 

Genio-hyoid,*  from  the  inferior  genial  tubercle  of  the  inferior  maxillary, — 
into  the  body  of  the  hyoid  bone.  Action,  same  as  the  mylohyoid.  Nerve, 
hypoglossal. 

Genio-hyo-glossus,^(7/;2  the  superior  genial  tubercle  of  the  inferior  maxillary, 
— into  the  body  of  the  hyoid  bone,  the  side  of  the  pharynx,  and  the  whole 
length  of  the  under  surface  of  the  tongue,  forming  a  fan-like  muscle.  Action, 
to  retract  and  protrude  the  tongue.     Nerve,  hypoglossal. 

Hyo-glossus^  (the  basio-kerato-chondro-glossus),  from  the  body  of  the  hyoid 
bone,  its  lesser  comu,  and  the  whole  length  of  its  greater  comu, — into  the 
side  of  the  tongue.  Action,  to  draw  down  the  side  of  the  tongue.  Nerve, 
hypoglossal. 

Stylo-glossus,*  from  the  styloid  process  and  the  stylo-maxillary  ligament, — 
into  the  side  of  the  tongue  and  the  hyo-glossus  muscle.  Action,  to  elevate 
and  retract  the  tongue.     Nerve,  hypoglossal. 

Lingualis,  lies  between  the  hyo-glossus  and  the  genio-hyo-glossus,  from  the 
base  to  the  tip  of  the  tongue,  along  its  under  surface ;  some  of  its  fibres  being 
attached  to  the  hyoid  bone.  Action,  to  elevate  the  centre  of  the  tongue. 
Nerve,  chorda  tympani. 

Inferior  Constrictor,  from  the  sides  of  the  cricoid  and  thyroid  cartilages, — 
into  the  fibrous  raph6  of  the  pharynx.  Action,  to  contract  the  pharyngeal 
calibre.  Nerves,  glosso-pharyngeal,  pharyngeal  plexus,  and  external  laryn- 
geal. 

Middle  Constrictor,  from  the  comua  of  the  hyoid  bone  and  the  stylo-hyoid 
ligament, — into  the  pharyngeal  raph6.  Action,  to  constrict  the  pharynx. 
Nerves,  glosso-pharyngeal,  pharyngeal  plexus. 

Superior  Constrictor,  from  the  lower  third  of  the  margin  of  the  internal 
pterygoid  plate  and  its  hamular  process,  the  contiguous  part  of  the  palate 
bone,  the  tendon  of  the  tensor  palati,  the  pterygo-maxillary  ligament,  part 
of  the  alveolar  process  of  the  lower  jaw  and  the  side  of  the  tongue, — into 
the  pharyngeal  raph6  and  the  pharyngeal  spine  of  the  occipital  bone. 
Action,  to  constrict  the  pharynx.  Nerves,  glosso-pharyngeal,  pharyngeal 
plexus. 

Stylo- pharyngeus,*®  from  the  inner  side  of  the  base  of  the  styloid  process, — 
into  the  constrictor  and  palato-pharyngeus  muscles,  and  the  thyroid  car- 
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tilage.     Action^  to  elevate  the  pharynx.     Nerves,  glosso-pbaryngeal,  pharyn- 
geal plexus.    The  former  nerve  crosses  this  muscle  in  passing  to  the  tongue. 

Levator  Palati,  from  the  under  surface  of  the  apex  of  the  petrous  portion  of 
the  temporal  bone  and  from  the  Eustachian  tube, — into  the  posterior  surfece 
of  the  soft  palate.  Action^  to  elevate  the  soft  palate.  Nerve,  facial,  through 
the  Vidian  and  petrosal. 

Tensor  Palati,  from  the  scaphoid  fossa  of  the  sphenoid  bone  and  the  Eusta- 
chian tube, — reflected  around  the  hamular  process, — into  the  anterior  surface 
of  the  soft  palate,  and  the  horizontal  portion  of  the  palate  bone.  Action,  to 
tense  the  palate.     Nerve,  a  branch  from  the  otic  ganglion. 

Azygos  Uvulae,  from  the  posterior  nasal  spine  of  the  palate  bone,  and  from 
the  soft  palate, — into  the  uvula.  Action,  possibly  to  raise  the  uvula.  NervCf 
facial,  through  the  Vidian  and  petrosal.  This  muscle  is  wrongly  named,  as 
it  is  double. 

Palato-glossus  (anterior  pillar  of  the  fauces),  from  the  anterior  surface  of  the 
soft  palate  laterally, — into  the  side  and  dorsum  of  the  tongue.  Action,  con- 
strictor isthmi  faucium.     Nerves,  palatine  branches  of  Meckel's  ganglion. 

Palato-pharyngeus  (posterior  pillar  of  the  fauces),  from  the  soft  palate, — into 
the  side  of  the  pharjmx  and  the  posterior  border  of  the  thyroid  cartilage, 
having  joined  the  stylo-pharyngeus.  Action,  to  close  the  posterior  nares. 
Nerves,  palatine  branches  from  Meckel's  ganglion. 

Rectus  Capitis  Anti^'cus  Major,  from  the  anterior  tubercles  of  the  transverse 
processes  of  the  3d,  4th,  5th,  and  6th  cervical  vertebrae  by  4  slips, — into  the 
basilar  process  of  the  occipital  bone.  Action,  to  flex  the  head.  NerveSt 
sub-occipital  and  deep  branches  of  cervical  plexus.  This  muscle  is  a  con- 
tinuation of  the  scalenus  anticus. 

Rectus  Capitis  Anti'^cus  Minor,  from  the  anterior  surface  of  the  lateral  mass 
of  the  atlas,  and  the  root  of  its  transverse  process, — into  the  basilar  process 
of  the  occipital  bone.  Action,  to  flex  the  head.  Nerves,  sub-occipital  and 
deep  branches  of  the  cervical  plexus. 

Rectus  Lateralis, /r^wz  the  upper  surface  of  the  transverse  process  of  the  atlas, 
— into  the  jugular  process  of  the  occipital  bone.  Action,  to  draw  the  head 
laterally.     Nerve,  sub-occipital. 

Longus  Colli,  3  portions, — the  superior  oblique,  from  the  anterior  tubercles  of 
the  transverse  processes  of  the  3d,  4th,  and  5th  cervical  vertebrae,  into  a 
tubercle  on  the  anterior  arch  of  the  atlas : — inferior  oblique,  from  the  bodies 
of  the  first  2  or  3  dorsal  vertebrae,  into  the  transverse  processes  of  the  5th 
and  6th  cervical : — vertical  portion  from  the  bodies  of  the  lower  3  cervical 
and  upper  3  dorsal  vertebrae,  to  the  bodies  of  the  2d,  3d,  and  4th  cervical. 
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Action,  to  flex  the  cervical  vertebrae  and  slightly  to  rotate  them.     Nerves, 
branches  from  the  lower  cervical. 

Scalenus  AnXi^cx^,^  from  a  tubercle  on  the  upper  surface  of  the  ist  rib, — 
into  the  transverse  processes  of  the  cervical  vertebrae,  from  the  3d  to  the  6th 
inclusive.  Action,  to  flex  the  neck  laterally,  or  to  raise  the  ist  rib.  Nerves, 
branches  from  the  lower  cervical.     (See  Fig.  38.) 

Scalenus  VltdiyxA,^  from  the  upper  surface  of  the  1st  rib,  behind  the  sub- 
clavian groove, — into  the  transverse  processes  of  the  lower  6  cervical 
vertebrae.  Action,  same  as  scalenus  anticus.  Nerves,  branches  from  the 
lower  cervical. 

Scalenus  Posti-'cus,"  from  the  outer  surface  of  the  2d  rib, — into  the  posterior 
tubercles  on  the  transverse  processes  of  the  lower  2  or  3  cervical  vertebrae. 
Action,  to  flex  the  neck  laterally,  or  to  elevate  the  2d  rib.  Nerves,  branches 
from  lower  cervical. 

MUSCLES  OF  THE  LARYNX  AND  EPIGLOTTIS. 

QticO'ihyTohd,  from  the  front  and  side  of  the  cricoid  cartilage, — into  the  lower 
and  inner  borders  of  the  thjrroid  cartilage.  Action,  to  elongate  and  make 
tense  the  vocal  chords.     Nerve,  superior  laryngeal. 

Crico-arytenoideus  Posticus,  from  the  cricoid  cartilage  posteriorly, — into  the 
outer  angle  of  the  base  of  the  arytenoid  cartilage.  Action,  to  rotate  the 
arytenoid  cartilages  outwards  and  open  the  glottis^  while  keeping  the  vocal 
chords  tense.     Nerve,  recurrent  laryngeal. 

Crico-arytenoideus  Lateralis,  from  the  upper  border  of  the  cricoid  cartilage 
laterally, — into  the  outer  angle  of  the  base  of  the  arytenoid  cartilage. 
Action,  to  rotate  the  arytenoid  cartilages  inwards  and  close  the  glottis. 
Nerve,  recurrent  laryngeal. 

Th3rro-arytenoideus,^(;/v  the  receding  angle  of  the  thyroid  cartilage  and  the 
crico-thyroid  membrane, — into  the  base  and  anterior  surface  of  the  arytenoid 
cartilage.  Action,  to  shorten  and  relax  the  vocal  chords  by  approximating 
the  cartilages.     Nerve,  recurrent  laryngeal. 

Arytenoideus,  from  the  posterior  surface  and  outer  border  of  one  arytenoid 
cartilage, — into  the  corresponding  parts  of  the  opposite  cartilage,  filling  up 
the  posterior  concave  surface  of  these  cartilages.  Action,  by  approximating 
the  arytenoids,  to  close  the  back  part  of  the  glottis.  Nerves,  superior  and 
recurrent  laryngeal. 

Thyro-epiglottideus,^tfw  the  inner  surface  of  the  thyroid  cartilage, — intoihe 
margin  of  the  epiglottis  and  the  aryteno-epiglottidean  fold.  Action,  a  de- 
pressor of  the  epiglottis.     Nerve,  recurrent  laryngeal. 
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Aiyteno-epiglottideas  Superior,  from  the  apex  of  the  arytenoid  cartilage,— 
into  the  aryteno-epiglottidean  folds.  Action^  to  constrict  the  superior  laryn- 
geal aperture.     Nerve,  recurrent  laryngeal. 

Aryteno-epiglottideus  Inferior,  from  the  arytenoid  cartilage  anteriorly, — inlo 
the  sacculus  laryngis  and  the  margin  of  the  epiglottis.  Action,  to  compress 
the  sacculus  laryngis;     Nerve,  recurrent  laryngeal. 

MUSCLES  OF  THE  BACK. 

First  layer  (2) — Trapezius.     Lalissimus  Dorsi, 

Second  layer  (3) — Levator  Anguli  Scapula.   Rhomboideus  Major  and  Minor, 

Third  layer  (3) — Serratus  Posti'cus  Superior.     Serratus  Fosti^cus  Inferior. 

Splenius  Capitis  et  Colli. 
Fourth  layer  (11) — ^in  4  sets,  viz. — 

Lumbar  (i) — Erector  Spines. 
External  (3).  Middle  (3).  Internal  (4). 

Sacro-lumbalis.  Longissimus  Dorsi.  Spinalis  Dorsi. 

Musculus  Accessorius  Transversalis  Colli,  Spinalis  Colli. 

ad  SacrO'lumbalem,  Trachelo-mastoid.  Biventer  Cervicis, 

Cervicalis  Ascendens.  Complexus. 

Fifth  layer  (12) — 6  having  the  word  spinal  in  them,  viz. — 
Semi-spinalis  Dorsi.  Inter-transversales. 

Semi'Spinalis  Colli.  Rectus  Capitis  Posti^cus  Major, 

MuUifidus  Spina.  Rectus  Capitis  Posti'cus  Minor, 

Rotatores  Spina.  Obliquus  Capitis  Superior. 

Supra-spinales.  Obliquus  Capitis  Inferior, 

Inter-spinales.  Extensor  Coccygis. 

Trapezius,^  from  the  inner  third  of  the  superior  curved  line  of  the  occipital 
bone,  the  ligamentum  nuchae,'  the  spinous  processes  of  the  last  cervical  and 
all  the  dorsal  vertebrae,  and  the  supra-spinous  ligament, — into  the  outer  third 
of  the  posterior  border  of  the  clavicle,  the  superior  margin  of  the  acromion 
process,  the  whole  length  of  the  superior  border  of  the  spine  of  the  scapula,' 
and  a  tubercle  at  its  inner  extremity.  Action,  to  draw  the  head  backwards. 
Nerves,  spinal  accessory,  cervical  plexus. 
Ligamentum  'Nuchje,  from  the  external  occipttal  protuberance, — to  the  spines 
of  the  cervical  vertebrae,  from  the  2d  to  the  7th  inclusive. 

Latissimus  Dorsi,*  by  an  aponeurosis  from  the  spines  of  the  6  lower  dorsal 
and  the  lumbar  and  sacral  vertebrae,  the  supra-spinous  ligament,  the  crest 
of  the  ilium,  and  the  3  or  4  lower  ribs, — into  the  bicipital  groove  of  the 
humerus.  Action,  the  cursor  ani  muscle,  drawing  the  arm  downwards 
and  backwards ;  or  raising  the  lower  ribs  and  drawing  the  trunk  forwards. 
Nerves,  the  subscapular. 


MUSCLES  OP  T 


Levator  Anguli  Scapuln,'"  by  4  slips  fiom  the  transverse  processes  of  3  or 
4  upper  cervicaJ  vertebree, — into  the  poslerioi  border  of  the  scapula.  AcHoh, 
as  named.     Nerves,  branches  from  the  5th  cervical  and  the  cervical  plexus. 


Rbomboideus  Minor,"  yVaRi  the  ligamenlum  nuchse  and  spines  of  the  7th 
cervical  and  ist  dorsal  vertebne, — into  the  smooth  surface  at  the  rool  of  llie 
E[Hne  of  the  scapula.  Action,  to  draw  the  scapula  backwards  and  upwards. 
Nerve,  5th  cervical. 

Rbomboideus  Mn)or,"j9Trt»  the  spines  of  the  4  or  5  upper  dorsal  vertebrre 
and  the  supra-spinous  ligaTnent, — ints  the  scapula  at  the  root  of  ils  spine 
and  inferior  angle,  by  a  tendinous  arch.     Action,  to  draw  ihe  scapula  up- 
wards and  backwards.    Nerve,  51h  cervical. 
7* 
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Serratus  Poeti^cus  Superior,  yr^m  the  ligamentum  nuchae,  and  spines  of  the 
7th  cervical  and  2  or  3  upper  dorsal  vertebrae, — into  the  upper  borders  of 
the  2d,  3d,  4th,  and  5th  ribs,  by  4  digitations.  Action,  to  raise  ribs  in  in- 
spiration.    Nervesy  external  posterior  branches  of  the  cervical  nerves. 

Serratus  Posti^cus  Inferior,^*  from  the  spines  of  the  last  2  dorsal  and  first  3 
lumbar  vertebrae, — into  the  lower  borders  of  the  4  lower  ribs,  by  4  digi- 
tations. Action,  to  depress  these  ribs  in  expiration.  Nerves,  external 
branches  of  the  dorsal  nerves. 

Splenitis  Capitis  "  et  CoV^,^*from  the  lower  half  of  the  ligamentum  nuchse, 
the  last  cervical  and  6  upper  dorsal  spines,  and  the  supra-spinous  ligament, 
— ^the  5.  capitis  into  the  mastoid  process  and  a  rough  surface  below  the  supe- 
rior curved  line  of  the  occipital  bone, — the  S,  colli  into  the  transverse  processes 
of  the  3  or  4  upper  cervical  vertebrae.  Action,  to  draw  the  head  backwards 
an&  the  neck  erect.   Nerves,  external  posterior  branches  of  the  cervical  nerves. 

Erector  S'pmat^from  the  sacro-iliac  groove,  and  by  the  lumbo-sacral  tendon 
from  the  sacral,  lumbar  and  3  lower  dorsal  spines,  the  iliac  crest,  and  the 
posterior  eminences  of  the  sacrum, — divides  into  the  sacro-lumbalis'  and 
longissimus  dorsi'  muscles.  Action,  to  erect  the  spine  and  bend  the  trunk 
backwards.     Nerves,  external  posterior  branches  of  the  lumbar  nerves. 

Sacro-lumbalis,'  from  the  erector  spinae, — into  the  angles  of  the  6  lower 
ribs.    Action,  as  the  erector  spinae.     Nerves,  branches  of  the  dorsal. 

Musculus  Accessorius  ad  Sacro-lumbalem,^  from  the  angles  of  6  lower 
ribs, — into  the  angles  of  6  upper  ribs.  Action,  as  the  erector  spinae.  Nerves^ 
branches  of  the  dorsal. 

Cervicalis  Ascendens,^  from  the  angles  of  4  or  5  upper  ribs, — into  the 
transverse  processes  of  the  4th,  5th,  and  6th  cervical  vertebrae.  Action^ 
to  keep  the  neck  erect.     Nerves,  branches  of  the  cervical. 

Longissimus  Dorsi,'  from  the  erector  spinae, — into  the  transverse  and 
articular  processes  of  the  lumbar  vertebrae,  into  the  tips  of  the  transverse 
processes  of  all  the  dorsal  vertebrae,  and  into  from  7  to  1 1  ribs  between 
their  tubercles  and  angles.  Action^  as  the  erector  spinae.  Nerves,  branches 
of  the  lumbar  and  dorsal  nerves. 

Transversalis  Colli,*  from  the  transverse  processes  of  the  3d,  4th,  5th,  and 
6th  dorsal  vertebrae, — into  the  transverse  processes  of  the  5  lower  cervical* 
Action,  to  keep  the  neck  erect     Nerves,  cervical  branches, 

Trachelo-mastoid,^/rt?w/  the  transverse  processes  of  the  3d,  4th,  5th,  and  6tli 
dorsal  vertebrae,  and  the  articular  processes  of  the  3  or  4  lower  cervical,— 
into  the  posterior  margin  of  the  mastoid  process.  Action^  to  steady  the 
head.     Nerves,  branches  of  the  cervical. 


Spinalia  Doisi,  from  the  last'  z  dotsal  and  Fio.  tp. 

first  2  lumbar  spines, — I'Moalllhe  remaining 

dorsal  spines.     Aitum,  to  erect  the  spinal 

column.     Nerves,  branches  of  the  dorsal. 
SpLoaliB  Colli, >i>m  the  5th  and  6lh  cervical 

spines,   sometimes   from   the    ist   and   id 

dorsal, — into  the  spine  of  the  kais,  ur  the 

3d    and    4th    cervical    spines.     Action,    to 

steady  the  neck.     Nerves,  branches  of  the 

cervical.     [This  muscle  is   frequently  ab- 

rat] 

Blventer  Cervicls,  from  the  transverse  pro- 
cesses of  z  (0  4  upper  dorsal  vertebra:, — 

aito  the  superior  curved  line  of  the  occipi- 
tal bone.     [Is  but  a  portion  of  the  com- 

plexus  muscle.] 
CompIezus,B  by  7  tendons  from  the  lips  of 

the  transverse  processes  of  the  7lh  cervical 

and  3  upper  dorsal  vertebra,  and  from  the 

articular  processes  of  the  4th,  5th,  and  6th 

cervical, — into  the  inner  depression  between 

the  curved  lines  of  the  occipital  bone.    Ae- 

lion,  Co  retract  and  rotate  (he  head.   Nerves, 

suboccipital,  great  occipital,  and  branches 

of  the  cervical  nerves. 
Semispinalis   Dorsi,'"  from  the  transverse 

processes   of   the    dorsal   vertebra,    from 

about  the  5th  to  the  i  ith,— jn/o  the  last  ^ 

cervical  and  4  upper  dorsal  spines.    Aclion,  to  erect  the  spinal  column. 

Nerves,  branches  of  the  dorsal  nerves. 
Semispinalis   Colli,"  from  the  transverse  processes  of  the  4  upper  dorsal 

verlebne,  and  the  articular  processes  of  the  4  lower  cervical, — into  the  ad, 

3d,  4th,  and  5th  cervical  spines.    Aclion,  to  erect  the  spinal  coliunn.    Nerves, 

branches  of  the  cervical. 
Muldfidlis  Spina,"  from  the  back  of  (he  sacrum,  posterior  superior  spine  of 

the  ilium,  posterior  sacro-iliac  ligaments,  articular  processes  of  lumbar  and 

cervical  vertebrae,  and  the  transverse  processes  of  the  dorsal, — inio  (he 

laminae  and  spines  of  ihe  next  4  vertebras  above.  Aclion,  to  erect  and  rotate 

the  spinal  column.    Nerves,  posterior  spinal  branches. 
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Rotatores  Spinse  (ii))  from  the  transverse  processes  of  the  dorsal  vertebne, 
from  the  2d  to  the  1 2th  inclusive, — each  into  the  lamina  of  the  next  doisal 
vertebrae  above.  Action^  to  rotate  the  spinal  column.  Nerves^  branches  of 
the  dorsal. 

Supra-spinales,  lie  on  the  spinous  processes  in  the  cervical  region.  Nerves, 
branches  of  the  cervical. 

Inter-spinales,  placed  in  pairs  between  the  spines  of  contiguous  vertebrx,  6 
pairs  in  the  cervical  region,  3  in  the  dorsal,  4,  sometimes  6,  in  the  lumbar. 
Nervesj  posterior  spinal  branches. 

Inter-transversales,^  placed  between  the  transverse  processes  of  contigu- 
ous vertebra:,  7  in  the  cervical  region,  12  in  the  dorsal,  and  4  in  the  lumbar. 
Nerves,  posterior  spinal  branches. 

Rectus  Capitis  Posti^cus  Major,^  from  the  spine  of  the  axis, — into  the  infe- 
rior curved  line  of  the  occipital  bone  and  the  surface  below.  Action,  to 
rotate  the  head.     Nerves,  sub-  and  great  occipital. 

Rectus  Capitis  Posti^cus  Minor,^'  from  the  tubercle  on  the  posterior  arch 
of  the  atlas, — into  a  rough  surface  between  the  foramen  magnum  and  the 
inferior  curved  line  of  the  occipital  bone.  Action,  to  draw  the  head  back- 
wards.    Nerves,  sub-  and  great  occipital. 

Obliquus  Capitis  Ixdttvar^  from  the  spinous  process  of  the  axis, — almost 
horizontally  to  the  transverse  process  of  the  atlas.  Action,  to  rotate  the 
atlas  and  cranium.     Nerves,  sub-  and  great  occipital. 

Obliquus  Capitis  Superior,**  from  the  transverse  process  of  the  atlas;— 
upwards  and  inwards  into  the  occipital  bone  between  the  curved  lines. 
Action,  draws  the  head  backwards.     Nerves,  sub-  and  great  occipital. 

E2rtensor  Coccyg^,  from  the  last  bone  of  the  sacrum  or  first  of  the  coccjrx,— 
into  the  lower  part  of  the  coccyx,  posteriorly.  Action,  as  named.  I</ervc, 
posterior  sacral  branches. 

MUSCLES  OF  THE  ABDOMEN. 

External  Oblique,"  from  8  lower  ribs  by  8  fleshy  digitations, — into  the  an- 
terior half  of  the  outer  lip  of  the  crest  of  the  ilium,  and  by  a  broad  aponeu- 
rosis,^' into  the  ensiform  cartilage,  linea  alba,  symphysis,  and  spine  of  the 
pubes,  and  the  pectineal  line.  Its  aponeurosis  is  continuous  with  that  of  the 
pectoralis  major  above,  and  below  it  forms  Poupart's"  and  Gimbemat's 
ligaments,  and  by  the  separation  of  its  fibres,  the  external  abdominal  ring." 
Action,  to  compress  the  viscera,  and  flex  the  thorax  on  the  pelvis,  and  via 
versd.     Nerves,  lower  intercostal,  ilio-hypogastric,  and  ilio-inguinal. 

Internal  OhMcpLt^^  from  the  lumbar  fascia,  the  anterior  two-thirds  of  the 
middle  lip  of  the  crest  of  the  ilium,  and  the  outer  half  of  Poupart's  liga- 
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menl, — into  the  cartilages  of  4  lower  ribs  :  by  its  aponeurosis  into  the  linea 
alba;  and  leaving  an  arched  border"  over  the  spermalic  cord,  by  Ihe  con- 
joined tendon"  with  the  transversalis  into  the  pubic  crest  and  llie  pectineal 
line.  Its  aponeurosis  splits  at  the  rectus  abdominis  for  its  upper  three- fourths, 
one  layer  passing  in  front,  the  other  bebiod  that  muscle,  to  unite  again  at  the 
linea  alba;  for  its  lower  one.fourth  it  passes  in  front  of  the  rectus.  Action 
and  Ncrvn,  same  as  the  exlemal  oblique. 


s,  from  the  outer  one-third  of  Poupart's  ligament,  the  anterior 
two'thirds  of  the  inner  lip  of  the  crest  of  the  ilium,  the  cartilages  of  6  lower 
ribs,  and  an  aponeurosis  from  the  spines  and  transverse  processes  of  the 
lumbar  vertebrte, — by  its  aponeurosis  into  the  linea  alba,  and  by  the  con- 
joined tendon'*  with  the  internal  oblique,  into  the  pubic  crest  and  the 
pectineal  line.  Its  aponeurosis  passes  behind  the  rectus  abdominis  for  its 
upper  three-fourths,  in  front  of  that  muscle  for  its  lower  one-fourth. 
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Lumbar  Fascia,  or  vertebral  aponeurosis  of  the  transversalis,  divides  into  3 
leaflets,  the  anterior  and  middle  being  attached  to  the  apices  of  the  transverse 
processes  of  the  lumbar  vertebrae,  the  posterior  leaflet  to  the  apices  of  their 
spines.  The  anterior  and  middle  leaflets  enclose  the  quadratus  lumbomm 
muscle,  the  middle  and  posterior  enclose  the  erector  spinae. 

Rectus  Abdominis,^*  by  2  tendons  from  the  pubic  crest  and  the  ligaments 
covering  the  symphysis, — into  the  cartilages  of  the  5th,  6th,  and  7th  ribs.  It 
lies  in  a  sheath  formed  by  the  aponeuroses  of  the  internal  oblique  and  trans- 
versalis  muscles  for  its  upper  three-fourths,  and  is  crossed  by  2  to  5  tendinous 
lines,  the  Linea  Transversa,  At  its  outer  border  is  a  similar  line  placed 
vertically,  the  Linea  Semilunaris,  formed  by  the  aponeurosis  of  the  internal 
oblique  at  its  point  of  division.  Action,  to  flex  the  thorax  on  the  |>elvis  and 
Tdce  versd,  also  to  compress  the  abdominal  viscera.  Nerves,  same  as  the 
external  oblique. 

Pyramidalis,^^  lies  in  front  of  the  rectus,  but  in  the  same  sheath,  arises  from 
the  front  of  the  pubic  bone  and  the  anterior  pubic  ligament, — into  the  linea 
alba,  half-way  to  the  umbilicus.  Action,  a  tensor  of  the  linea  alba.  Nerva, 
same  as  the  external  oblique, 

Quadratus  Lumbomm,^'  ''*«•  *^  from  the  ilio-lumbar  ligament,  adjacent  2  inches 
of  the  crest  of  the  ilium,  and  transverse  processes  of  the  lower  3  lumbar  ver- 
tebrge, — into  one-half  of  the  lower  border  of  the  last  rib,  and  the  transverse 
processes  of  the  last  3  limibar  vertebrae.  Action,  to  flex  the  thorax  laterally 
on  the  pelvis  and  vice  versd.     Nerves,  anterior  branches  of  the  lumbar. 

MUSCLES  OF  THE  THORAX. 

External  Intercostals  (11),  each  from  the  outer  lip  of  the  groove  in  the  in- 
ferior costal  border, — into  the  upper  border  of  the  next  rib  below,  directed 
obliquely  downwards  and  forwards.  Action,  to  raise  and  evert  the  ribs  in 
inspiration.     Nerves,  intercostal. 

Internal  Intercostals  (11),  each^^w  the  inner  lip  of  the  groove  in  the  in- 
ferior costal  border, — into  the  upper  border  of  the  rib  below,  directed 
obliquely  downwards  and  backwards.  Action,  at  sides  of  thorax  to  depress 
the  ribs  in  expiration ;  anteriorly  they  raise  the  costal  cartilages.  JVems, 
intercostals. 

In&a-costales  (10),  obliquely  from  inner  surface  of  i  rib, — into  the  inner 
surface  of  the  ist,  2d,  or  3d  rib  below.  Action,  muscles  of  inspiration. 
Nerves,  intercostal. 

Triangularis  Stemi,  from  the  inner  surface  of  the  ensiform  cartilage,  inner 
surfaces  of  costal  cartilages  of  3  or  4  lower  true  ribs,  and  lower  sides  of  the 


sternum, — into  the  lower  border  and  inner  surfaces  of  the  2d,  3d,  4th,  and 
5th  costal  cartilages.  Action,  to  draw  down  the  cartilages  in  e^cpiration. 
Neroes,  inlercoslal. 

t^vatores  CoHtalum,"  ''^  *°  (l3)i  eachyfvnn  the  transverse  process  of  a  dorsal 
vertebra, — into  the  upper  surface  of  the  next  rib  below,  near  its  angle. 
Action,  to  raise  the  ribs.     Nerves,  intercostal. 

Dlapbragmi  from  the  ensifonn  c: 
ligamenla  arcoata,*  and  by  its  ci 
tebra;,  from  the  2d  to 

the  4th   on   (he    right  '°'  '"' 

side,  the  3d  and  3d  on 
Ihe  left,— 1W0  the  cen- 
tral or  cordiform  ten- 
don.' •  Action,  the 
great  muscle  of  respi- 
ration and  expulsion. 
Nerve,  the  phrenic. 

Openings  of  Ihe  Dia- 
phragm. The  Aortic}* 
in  the  middle  line  pos- 
teriorly, and  behind 
the  diaphragm;   Irans- 

azygos  major,  and  tho- 
racic duct,  occasionally 
the  left  sympathetic 
nerve.      The   (Esopha- 

geal}*  in  the  muscular  stmcture,  transmits  the  cESophagus  and  the  pneumo- 
gastric  nerves.  The  Opening  for  the  Vena  Cava\^  is  the  highest,  and  has  4 
tendinous  margins.  The  Right  Crafi  transmits  the  sympathetic  anil  greater 
and  lesser  splanchnic  nerves  of  that  side.  The  Left  Cru!,^  the  greater  and 
lesser  splanchnic  nerves  of  the  left  side  and  the  vena  azygos  minor. 
Descent  of  the  Diaphragm.  Its  central  tendon  does  not  descend  during  in- 
spiration,  being  connected  with  the  deep  cervical  fascia  by  the  fibrous 
pericardium. 

MUSCLES   OF  THE   PERINEUM. 
Sphincter  Ani,'  from  the  tip  of  the  coccyx  and  superficial  fascia,— into  the 
tendinous   centre   of  the  perineum.     Action,  to  close  Ihe  anus.     Nerve, 
hemonhoidal  branch  of  the  pudic. 


Internal  Sphincter,  a  muscutar  ring,  haJf  an  inch  broad,  about  an  inch  ftom 
the  margin  or  the  anus;  is  an  aggregation  of  the  involonucy  circular  fibre 
of  the  intestine. 


I  Tertius  of  Myrtl,  /ram  the  sacrum,  encircling  the  rectum  about  t 

inches  above  the  anal  orifice.     [Demonstrated  by  Hyrtl,  Nelaton,  and  Vel- 

peau,  but  denied  by  most  analoniists.] 
Accelerator  Urinse,'  /ram  the  central  tendon  of  the  perineum  and  the  median 

raphi   in    front, — fibres    spread   over  the  bulb,  corpus   spongiosum,  corpus 

cavemosum,"  and  dorsal  vessels.    Action,  to  accelerate  the  flow  of  urine 

and  erect  the  penis.     Nerve,  perineal  branch  of  pudic. 
Erector  Penia,'  /ram  the  inner  surface  of  the  tuberosity  of  the  ischium,  the 

cms  penia,  and  pubic  ramus, — mio  the  cms  penis  laterally  and  inferioilj. 

Action,  to  maintain  erection.     Nerve,  perineal. 
Transversus  Perinei,'  /rom  the  ascending  ramus  of  the  ischium, — into  the 

central  tendon  of  the  perineum.     Action,  to  draw  tense  the  central  tendon. 

Nerve,  perineal. 
Levator  fija,^/rom  the  body  and  ramus  of  (he  pnbes  posteriorly,  pelvic  fascia, 

and  the  spine  of  the  ischium, — into  the  tendinous  centre  of  the  perineum, 

sides  of  the  rectum  (and  vagina),  apex  of  the  coccyn,  and  a  fibrous  raph* 

extending  from  the  coccyx  to  the  anus.     Action,  to  support  the  lower  end  of   , 

the  rectum  and  vagina  and  the  bladder,  and  assist  in  forming  the  floor  of  the 

lielvis.     Nerves,  inferior  hemorrhoidal  and  4th  sacral. 
Compressor  Urethr«e,  /rom  the  upper  part  of  the  ramus  of  the  pabes, — inla 

its  fellow  of  the  opposite  side  after  encircling  the  membranous  portion  of  the 

urethra.     Action,  stop-cock  muscle.     Nerve,  perineal. 
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Coczygtua,^  from  the  spine  of  the  ischium  and  the  lesser  sacro-sciatic  liga- 
ment,— tnio  the  margin  of  the  coccyx  and  the  side  of  the  last  sacral  segment. 
AcHoftt  to  support  the  coccyx,  and  close  the  outlet  of  the  pelvis  posteriorly, 
Nerve^  5th  sacral,  anterior  division. 

Sphincter  Vaginae  (in  the  female),  from  the  central  tendon  of  the  perineum,, 
— into  the  corpora  cavernosa  and  body  of  the  clitoris.  Jlepresents  the  accel- 
erator urinse  of  the  male. 

Krector  Clitoridis  (in  the  female),  replaces  the  erector  penis. 

MUSCLES  OF  THE  SHOULDER  AND  ARM. 

Pectoralis  Major,  from  the  sternal  one-half  of  the  clavicle,  by  an  aponeu- 
rosis from  the  front  of  the  sternum  as  low  as  the  6th  or  7th  rib,  the  cartilages 
of  all  the  true  ribs,  and  the  aponeurosis  of  the  external  oblique, — the  fibres 
converge,  cross  and  are  inserted  by  a  flat  tendon  info  the  external  bicipital 
ridge  of  th^  humerus,  having  crossed  the  bicipital  groove.  Action,  to  draw 
the  arm  forwards  and  downwards ;  also  to  elevate  the  ribs  in  forced  inspira- 
tion.    Nerves,  anterior  thoracic. 

Pectoralis  Minor, yr^/w  the  3d,  4th,  and  5th  ribs,  and  the  intercostal  aponeu- 
rosis,— into  the  coracoid  process  of  the  scapula.  Action,  to  depress  the 
point  of  the  shoulder,  also  to  elevate  the  ribs  in  forced  inspiration.  Nerves, 
anterior  thoracic. 

Subclavius,  from  the  cartilage  of  the  1st  rib, — into  the  under  surface  of  the 
clavicle,  in  a  groove  about  its  middle  3d.  Action,  to  draw  the  clavicle 
downwards.     Nerve,  a  branch  from  the  5th  and  6th  cervical. 

Serratus  Magnus,  by  9  digitationsyr^m  the  8  upper  ribs  (the  2d  rib  having 
2)  and  from  the  intercostal  aponeurosis, — into  the  whole  length  of  the  inner 
margin  of  the  posterior  border  of  the  scapula.  Action,  to  elevate  the  ribs 
in  inspiration,  also  to  raise  the  point  of  the  shoulder.  In  lower  animals 
the  great  sling-muscle,  slinging  the  body  between  the  upper  extremities. 
Nerve,  posterior  thoracic. 

Deltoid,  ^^w  the  outer  one-third  of  the  anterior  and  superior  surfaces  of  the 
clavicle,  the  outer  margin  and  upper  surface  of  the  acromion,  and  the  whole 
lower  border  of  the  spine  of  the  scapula, — into  a  prominence  on  the  outer 
side  of  the  shaft  of  the  humerus,  about  its  middle.  Action,  to  raise  the  arm. 
Nerve,  circumflex. 

Subscapularis,^<7/^;  the  inner  two-thirds  of  the  subscapular  fossa, — into  the 
lesser  tuberosity  of  the  humerus.  Action,  to  rotate  the  head  of  the  humerus 
inwards.     Nerves^  subscapular. 

Supra-spinatus,^(7m  the  inner  two-thirds  of  the  supra-spinous  fossa, — into 
the  upper  facet  of  the  greater  tuberosity  of  the  humerus.     Action,  to  sup- 
port the  shoulder-joint,  and  to  raise  the  arm.     Nerve,  supra-scapular. 
8 


^  frem  tlie  inner  two-thirds  of  the  infra-spinous  foesa, — ma 
the  middle  facet  on  the  greater  tuberosity  of  the  humerus.  Action,  to  rouu 
the  humenis  oulwuds.  Ntrve,  supra-scapular. 
Teres  Minor,  yrmn  the  upper  two-thirds  of  the  dorsal  surface  of  the  axillii; 
border  of  the  scapula, — iB/n  the  lowest  facet  on  the  greater  tuberosity  of 
the  humerus,  andthe  bone  below.  Action,  to  rotate  the  humerus  outwank 
Nerve,  circumflei. 

Tetea  Major,  Jrom  (he  dorsal  aspect  of  the  inferior  angle  of  the  scapula,— 

into  the  internal  bicipital  ridge  of  the  humerus.     Actitm,  to  assist  the  latis- 

simus  dorsi.     Nerve,  subscapular. 

Conico-brachialis,''^0m  the  apex  of  the  coracoid  process*  of  the   scapoii, 

p  — into  a  ridge  on  the  inner  side  of  the  shaft  d 

Ihehumenis,  about  its  middle.     Action,  t:\ev3Xii 

the  humerus  forwards  and  inwards.    Ntrve,  miE 

culo-cutaneous,  which  perforates  this  muscle. 

Biceps'*    (Biceps   Flexor  Cubiti).     Long  AeaiP 

from  ihe   upper  margin  of  the   glenoid   c 

short  head"   from    the    apex    of   the    coi 

process,'  in  common  with  the   coraco-brachi- 

alis,— inCo   the    back    of  the   tuberosity    of  tit 

radius,    and     the      fascia    of      the      fore; 


Brachialis  Anti'cus,"  from  (he  lower  half  of 
the  shaft  of  the  humerus  anteriorly  and  later- 
ally, embracing  the  insertion  of  the  deltoid,*- 
itUo  the  base  of  the  coronoid  process  of  (be 
ulna."  Action,  a  flexor  of  the  foreano. 
Nerves,  musculo-culaneous  and  musculo-spiral. 

Triceps"  (Triceps  Extensor  Cubiti),  by  thret 
heaiis,  tie  outer  and  inner  from  the  posteriw 
surface  of  the  shaft  of  the  humerus,  the  ou(« 
above,  the  inner  below  the  musculo-spiral 
groove ;  the  middle  or  long  head  from  a  de- 
pression below  the  glenoid  cavity  of  the  scapula. 
— aito  the  upper  end  of  the  olecranon  process 
of  the  ulna.  Action,  to  extend  the  foreano. 
Nerve,  masculo-spiral. 
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Subanconeus,  from  the  humerus  above  the  olecranon  fossa,~^>i/^  the  poste- 
rior ligament  of  the  elbow-joint.  Action^  probably  a  tensor  of  the  ligament. 
Nerve^  musculo-spiral. 

MUSCLES  OF  THE  FOREARM. 

Muscles  of  the  forearm  (20),  arranged  in  groups  of  five  and  threes.    (Pancoast.) 
Anteriorly,  5  flexors,  2  pronators,  i  tensor  of  palmar  fascia  :— 
FUxor  Carpi  Radialis,  Pronator  Radii  Teres. 

Flexor  Carpi  Ulnaris,  Pronator  Quadratus, 

Plexor  Longus  Pollicis,  Palmaris  Longus, 

Plexor  Sublimis  Digitorum  Perforatus  Manis, 
Plexor  Profundus  Digitorum  Perforans  Manis, 
Posteriorly  (12),  in  4  sets  of  threes ; — 

Supinator  Longus,  Extensor  Indicis, 

£xtensor  Carpi  Radialis  Longior,  Extensor  Communis  Digitorum, 

Extensor  Carpi  Radialis  Brevior,  Extensor  Minimi  Digiti. 

Extensor  Ossis  Metacarpi  Pollicis.  Extensor  Carpi  Ulnaris, 

Extensor  Primi  Intemodii  Pollicis,  Anconeus, 

Extensor  Secundi  Intemodii  Pollicis,        Supinator  Brevis. 

Pronator  Radii  Teres,*  by  2  heads,  one  from  above  the  internal  condyle  of 
the  humerus,  the  common  tendon,  fascia,  and  the  intermuscular  septum ;  the 
other  from  the  inner  side  of  the  coronoid  process  of  the  ulna, — into  a  rough 
ridge  on  the  outer  side  of  the  shaft  of  the  radius,  about  its  middle.  Action, 
to  pronate  the  hand.  Nerve,  median,  which  passes  between  the  2  heads 
of  the  muscle. 

Flexor  Carpi  Radialis,^^^;^  the  internal  condyle  by  the  common  tendon,  the 
fascia,  and  intermuscular  septa, — into  the  base  of  the  metacarpal  bone  of  the 
index  finger.     Action,  to  flex  the  wrist.     Nerve,  median. 

Palmaris  \Mng\is,^  from  the  same  origin  as  the  flexor  carpi  radialis, — into  the 
annular  ligament  and  the  palmar  fascia.*  Action,  to  make  the  palmar  fascia 
tense.     Nerve,  median. 

Flexor  Carpi  Ulnaris,^  by  2  heads,  one  from  the  internal  condyle  by  the 
common  tendon,  the  other  from  the  inner  margin  of  the  olecranon,  the 
upper  two-thirds  of  the  posterior  border  of  the  ulna,  and  the  intermuscular 
septum, — into  the  pisiform  bone,  the  annular  ligament,  and  the  base  of  the 
5th  metacarpal  bone.     Action,  to  flex  the  wrist.     Nerve,  ulnar. 

Flexor  Sublimis  Digitorum  ( Perforatus), ^  by  3  heads,  one  from  the  inner 
condyle  by  the  common  tendon,  the  internal  lateral  ligament,  and  the  inter 
muscular  septum ;  the  2d  from  the  inner  side  of  the  coronoid  process ;  the 
3d  from  the  oblique  line  of  the  radius,— m/^  the  lateral  margins  of  the  second 


pbalanges  by  4  tendons  which  are  split  for  the  pBsa^ 
of  the  deep  flexor  tendons.  Action,  to  flex  the  secnnJ 
phalanges.  Ntrve,  median. 
Flexor  Profur.dus  Digitoruni  (Perforans),  from  lit 
upper  two-lhirds  of  the  shaft  of  the  ulna,  a  de- 
[wession  on  the  inner  side  of  the  coronoid  prwtsi, 
and  the  interosseous  membrane, — inte  the  l»5es  oi 
the  last  phalanges,  by  4  tendons  which  perforau 
the  tendons  of  the  superficial  flexor.  Actien,  lo 
flex   the    phalanges.      Kirvis,   ulnar,   and    antcrio 


Plexor  Longus  Pollkis,  from  the  upper  two-tliitJ> 
of  ibe  shad  of  the  radius,  and  the  interossew 
roerobrane,— (H/o  the  base  of  the  last  phalam  ol 
the  thomb,  which  it  flexes.    Ntrve,  anterior  iiilti 

Pronator  Quadiatoa,  frotn   the  obliqac  line   on  ik 

lower  one-fourth  of  the  ulna,  and  the  internal  bo* 

of  the  ulna, — into  the  lower  one-fourth  of  the  ei' 

temat  border  of  the  shaft  of  the  radius.     Actim,  In 

pronale  the  hand.     Ntnie,  anterior  interosseous.       I 

Supinator  Ixineus,"  from  the  upper  two-thirds  of  ilf 

exlenial  condyloid  ridge  on  the  humerus,  and  ihf 

inlennuscular  septum, — into  the  base  of  the  stylad 

process  of  the  radius.     Action,  to  supinate  the  hand 

Nfrvi,  musculo-spiral. 

EztensOT  Caipi  Radialis  Ijoa^ica,'  from  the  lower  one-third  of  the  exterail 

condyloid  ridge  on  the  humerus,  and  the  intermuscular  septum, — into  ibf 

base  of  the  metacarpal  bone  of  the  index  finger,*-  on  its  radial  side.    Actim, 

to  extend  the  wrist.     Nerve,  musculo-spiral. 

Extensor  Carpi  Radtalis  Sieviac,/  from  the  extemat  condyle  by  the  commra 

tendon,  (he  external  lateral  ligament,  and  the  intermuscular  septa, — into  &t 

radial  side  of  the  base  of  the  3d  metacarpal  bone.^    Action,  to  extend  ihi 

wrist.     Nerve,  posterior  Interosseous. 

Extensor  CommuniB  Digitorum,*  from  the  external  condyle  by  the  commoo 

tendon,  the  deep  fascia,  and  the  intermuscular  septa,— wuto  the  ad  and  jJ 

phalanges  of  all  the  fingers,  by  3  tendons,  one  of  which  divides  into  two. 

Action,  to  extend  the  fingers.     Nerve,  posterior  interosseous. 


Minimi  Digiti,' j9w»  Ihe  common  tendon  and  the  ii 
septa, — into  the  id  and  3d  phalanges  of  the  little  finger,  with  the  tendon 
derived   from   the   common   extensor.     Action,  as 
named.     Nervr,  posterior  inlerosseoiis.  *''"■  <*■ 

Extensor  Carpi  UYnaiia^'  from  the  common  tendon, 
the  middle  one-third  of  the  posterior  border  of  the 
ulna.,  a.nd  the  fascia  of  Ihe  forearm, — into  the  ha.se 
of  the  Jth  metacarpal  bone.  Action,  to  extend  tbe 
wrist.     Ntrvi,  posterior  interosseous. 

Anconeus  ,*_^r]fii  the  external  condyle  of  the  humerus, 
posteriori)', — into  the  side  of  the  olecranon,  and 
upper  one-third  of  the  posterior  surface  of  Che  shaft 
of  the  ulna.  Action,  to  extend  the  forearm.  Nerve, 
the  mnscnlo-spiral. 

Supittator  Btevis,  from  the  exiemal  condyle  of  The 
humerus,  the  exieroal  lateral  and  orbicular  liga- 
ments, and  an  oblique  line  on  the  ulna, — iHto  the 
inner  surface  of  the  neck  of  tbe  radius,  (he  outer 
edge  of  its  bicipital  tuberosity,  and  the  oblique  line. 
Action,  to  supinale  the  hand.  Nerve,  posterior  in- 
terosseous, which  pierces  it. 

Extensor  Ossis  Metacaipi  Pollids,'*  from  the  pos- 
terior surfaces  of  the  shafts  of  the  radius  and  ulna, 
and  the  interosseous  ligament, — into  the  base  of  the 
metacarpal  bone  of  the  thumb.  Action,  to  extend 
the  thumb.     Nerve,  posterior  interosseous. 

Extensor  Primi  Intemodil  FoUicia,"  frvm  the  pos- 
terior surface  of  the  shaft  of  the  radius  and  the  in- 
terosseous membrane, — into  the  base  of  the  1st 
phalanx  of  the  thumb.     Action,  to  extend  the  thumb.     Nerve,  posterior 


r  Secundi  Intemodii  Pollicia,"  from  the  shaft  of  th     ulna  pos  e- 
riorl;  and  the  interosseous  membrane, — into  the  base  of  th    Is.     ph  I 
of   the  thumb.     Action,  to  extend  the  thumb.      Nerve,   po     n        n 

Extensor  lodids,  from  the  shaft  of  the  ulna  posteriorly  and  the  interosseous 
membrane, — into  the  ad  and  3d  phalanges  of  the  index  finger  with  Ihe 
tendon  of  the  common  extensor,   ^^erti™,  to  extend  the  index  finger.   Nerve, 
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FASCIiE  OF  THE   HAND. 

Anterior  Annular  Ligament,  from  the  pisiform  and  unciform  bones,— /^ 
the  tuberosity  of  the  scaphoid  and  the  ridge  on  the  trapezium.  It  is  pierced 
by  the  tendon  of  the  flexor  carpi  radialis,  and  beneath  it  pass  the  tendons 
of  the  superficial  and  deep  flexors  and  the  flexor  longus  pollicis,  also  the 
median  nerve.  It  is  continuous  with  the  palmar  fascia  and  the  fascia  of  the 
forearm. 

Posterior  Annular  Ligament,<»  from  the  ulna,  cuneiform,  and  pisiform 
bones  and  the  palmar  fascia, — to  the  margin  of  the  radius  and  the  ridges  on 
its  posterior  surface.  It  has  6  canals  for  the  passage  of  the  extensor  tendons, 
each  lined  by  a  synovial  membrane.  It  is  continuous  with  the  fascia  of  the 
forearm. 

Palmar  Fascia,  ensheathes  the  muscles  of  the  hand,  and  divides  into  slips  for 
the  four  fingers,  each  slip  dividing  and  forming  tendinous  arches  for  the 
passage  of  the  flexor  tendons. 

MUSCLES  OF  THE  HAND. 

Abductor  Pollicis,*^  from  the  ridge  of  the  trapezium  and  annular  ligament,— 
into  the  radial  side  of  the  base  of  the  1st  phalanx  of  the  thumb.  Action^  to 
draw  the  thumb  from  the  median  line.     Nerve^  median. 

Opponens  Pollicis,  from  the  palmar  surface  of  the  trapezium  and  annular 
ligament, — into  the  radial  side  of  the  metacarpal  bone  of  the  thumb,  for  its 
whole  length.     Action^  as  a  flexor  ossis  metacarpi  pollicis.     Nerve,  median. 

Flexor  Brevis  Pollicis,^'  from  the  trapezium,  annular  ligament,  trapezoid,  os- 
magnum,  base  of  the  3d  metacarpal,  and  the  sheath  of  the  tendon  of  the 
flexor  carpi  radialis, — into  both  sides  of  the  base  of  thie  1st  phalanx  of  the 
thumb,  by  two  tendons,  each  of  which  has  a  sesamoid  bone  in  it.  Actum, 
to  flex  the  thumb.     Nerves,  median  and  ulnar. 

Adductor  "PoViic^Sjfrom  the  whole  palmar  surface  of  the  3d  metacarpal  bone, 
— into  the  ulnar  side  of  the  base  of  the  1st  phalanx  of  the  thumb,  and  the 
internal  sesamoid  bone.  Action,  to  draw  the  thumb  towards  the  median 
line.     Nerve,  ulnar. 

Thenar  Eminence,  or  ball  of  the  thumb,  is  formed  by  the  above-named  4 
muscles.     The  following  first  4  form  the  Hypo-thenar  Eminence, 

Palmaris  Brevis,^^  from  the  annular  ligament  and  palmar  fascia, — into  the 
skin  on  the  inner  border  of  the  palm  of  the  hand.  Action,  to  corrugate  the 
skin  of  the  hand.     Nerve,  ulnar. 

Abductor  Minimi  Digiti,  from  the  pisiform  bone  and  the  tendon  of  the  flexor 
carpi  ulnaris, — into  the  ulnar  side  of  the  base  of  the  ist  phsdanx  of  the  little 
finger.    Action,  as  named.     Nerve,  ulnar. 
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Pleior  Brevis  Minimi  Digi^d^/rom  the  tip  of  the  unciform  process  and  the 
annular  ligament, — in/o  the  base  of  the  ist  phalanx  of  the  little  finger,  with 
the  preceding  muscle.    Action,  as  named.     Nerve,  ulnar. 

Opponens  Minimi  Digiti,  from  the  unciform  process  and  annular  ligament, — 
into  the  whole  ulnar  margin  of  the  5th  metacarpal  bone.  Action,  a  flexor 
of  the  5th  metacarpal  bone.     Nerve,  ulnar. 

Lumbricales  (4),  from  the  tendons  of  the  deep  flexor, — into  the  expanded 
tendons  of  the  common  extensor,  on  the  dorsi  of  the  phalanges.  Action, 
probably  to  flex  the  ist  phalanges.     Nerves,  median  and  ulnar. 

Dorsal  Interossei  (4),  by  2  heads  from  the  adjacent  sides  of  the  metacarpal 
bones, — into  the  bases  of  the  ist  phalanges  of  the  index,  middle,  and  ring 
fingers,  the  middle  finger  having  two.  Action,  abductors  of  the  fingers  from 
the  median  Une.    Nerve,  ulnar. 

Palmar  Interossei  (3),  from  the  palmar  surfaces  of  the  2d,  4th,  and  5th  meta- 
carpal bones, — into  the  bases  of  the  ist  phalanges  of  the  same  fingers. 
Action,  adductors  of  the  fingers.    Nerve,  ulnar. 

MUSCLES  OF  THE  HIP  AND  THIGH. 

'soas  Magnus,"  ^tf»«  the  bodies,  transverse  processes,  and  intervertebral 
substances  of  the  last  dorsal  and  all  the  lumbar  vertebrae, — into  the  lesser 
trochanter  of  the  femur,  by  a  common  tendon  with  the  iliacus.  Action,  to 
flex  and  rotate  the  femur  outwards,  also  to  flex  the  trunk  and  pelvis  on  the 
thigh.     Nerves,  anterior  lumbar  branches. 

'soas  ^axvMS,from  the  bodies  of  the  last  dorsal  and  first  lumbar  vertebrae, 
and  the  intervertebral  substance, — into  the  ilio-pectineal  eminence,  and  the 
iliac  fascia.  Action,  when  present  it  is  a  tensor  of  the  iliac  fascia.  Nerves, 
anterior  lumbar  branches. 

liacus,^^  from  the  iliac  fossa,  inner  margin  of  the  iliac  crest,  ilio-lumbar 
ligament,  base  of  the  sacnmi,  anterior  spinous  processes  of  the  ilium  and 
the  notch  between  them,  and  from  the  capsule  of  the  hip-joint, — into  the 
outer  side  of  the  tendon  of  the  psoas  magnus.  Action,  the  same  as  the 
psoas  magnus.     Nerve,  anterior  crural. 

ASCIA  Lata,  the  deep  fascia  of  the  thigh,  extends  from  Poupart*s  ligament 
to  the  prominent  points  around  the  knee-joint,  and  from  the  margin  of  the 
sacrum  and  coccyx  around  the  limb  to  the  pubic  arch  and  pectineal  line. 
It  sends  two  strong  intermuscular  septa  down  to  the  linea  aspera,  and  con- 
tains the  Saphenous  Opening,  which  is  formed  by  the  reflected  margins  of 
its  pubic  and  iliac  portions.  Pouparfs  Ligament  is  made  by  the  knife,  and 
is  only  the  line  of  junction  between  the  aponeurosis  of  the  external  oblique 


muscle  and  the  lascia  lata ;  extending  from  the  anterior  sapedor  spine  a 
the  ilium  to  the  spne  of  the  pubic  bone. 

Fig,  47.  Tensor  Vagiiue  Femoris,'  /ram  the  anterior  parto 

' the  outer  lip  of  the    iliac   crest,  and    the   anlerio 

superior  spinous  process, — in/e  the  fascia  lata  later 
ally,  foi  one-fourth  down  the  thigh.  Aetian,  : 
tensor  of  the  fascia  lata.  Nerut,  superior  gluteal 
Sanorius,'  from  the  anterior  superior  spine  of  thi 
ilium'  and  half  of  the  notch  below  it, — inte  ibi 
upper  internal  surface  of  the  shaft  of  the  tibia. 
Action,  to  flex  and  cross  the  legs.    Nerm,  anterin 

Quadriceps  Bztenaor,  includes  the  rectus,  vastos 
intemus  and  extemus,  and  the  crureus  muscle. 
Its  tendon  contains  the  patella. 

Rectus  Pemoris,*  by  two  tendons,  the  Straight  fim 
the  anterior  inferior  spine  of  the  iliurn,  the  Jiefitdrl 
from  a  groove  above  the  brim  of  the  acetabulaa, 
— into  the  tuberosity  of  the  tibia  by  the  tendon' 
common  to  this  and  the  next  3  muscles.  Actie«,lii 
extend  the  leg.     Ntrve,  anterior  crural.  I 

Vastus  ExtemuB,' /rom  the  anterior  border  of  tbl 
great  trochanter  and  the  whole  length  of  the  lino| 
aspera, — into  the  tuberosity  of  the  tibia,  by  llt[ 
common  tendon. 

Vastus  Intemus'  and  Crureusore  one  muscle 

frvm  the  inner  lip  of  the  IJnea  aspera  and 

the  whole  of  the  shaft  of  the  femur  in  fo 

laterally  from  the  trochanters  down  to  within  ll 

lower  one-foiuih  of  the  bone, — into  the  tuberosity  of  the  tibia  by  the  co 

extensor  tendon.    Action,  to  extend  the  leg.     Nerve,  anterior  crural. 

SubcrureuB,  from  the  lower  pari  of  the  femur  anteriorly, — into  the  synori 

pouch  behind  the  patella.    Action,  to  draw  np  the  synovial  sa 

Gracilis," /roiH  the  inner  margin  of  the  rami  of  the  pubes  and  ischium,— 
the  inner  surface  of  the  shaft  of  the  tibia  below  the  tuberosity.     Action,i 
flei  and  adduct  the  1^.     Ntrvt,  obturator. 

PectineuB,"  from  the  jlio-pectineal  line,  and  the  bone  in  front  thereof,  tl 
from  an  expansion  of  C^mbemat's  ligament, — into  the  rough  line  extendi 
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lirom  the  trochanter  minor  to  the  lines  aspen.    Actum,  to  llei  the  thigh 
and  rotate  it  outwards,     JVcrves,  obturator,  accessoiy  obturator,  and  anterior 

Adductor  l^ooeat,"  Jrom  the  front  of  the  pubes,— jbA.  the  middle  third  of 
the  linea  aspera.    Action,  to  additct  the  thigh  and  flex  it.     Nftve,  obturator. 

Adductor  BreviB,  from  the  descending  ramus  of  the  pubes, — into  the  upper 
part  of  the  linea  aspera.  Action,  to  adduct  and  flex  the  thigh.  Ntrot, 
obturator. 

Adductor  MagnuB,"  from  the  rami  of  the  pubes  and  ischium,  and  the  outer 
margin  and  under  surface  of  the  tuberosity  of  the  ischium, — itUo  the  rough 
line  leading  from  the  great  trochanter  to  the  linea  aspera,  the  whole  length 
of  the  linea  aspera,  and  by  a  tendon  iuto  the  tubercle  above  the  inner  con- 
dyle  of   the  femiir.     Action,  to  adduct  the  thigh  Fio,  i8, 
and   rotate  it  outwards.     Nerves,   obturator   and 
great   sciatic.      This  muscle  is  pierced  by  4  aper- 
tures for  the  3  superior  perforating  and  the  profunda 
arteries,   and    about    the    lower  one-third   of   its 
insertion  an  angular  interval   is  left  therein,  the 
lower  opening  of  Hunter's  canal,  for  the  passage 
of  the  femoral  vessels  info  the  popliteal  space, 

Qlutens  Mazimus,'  fr^ttn  the  superior  curved  line 
of  the  ilium,  the  crest  behind  it,  the  last  piece  of 
the  sacrum,  the  side  of  the  ooccyx  and  the  great 
and  posterior  sacro^ciatic  ligaments, — into  the 
fascia  lata  and  the  rough  line  leading  from  the 
great  trochanter  to  the  linea  aspera.  Action,  to 
extend  and  abduct  the  thigh  and  rotate  it  out- 
wards, also  to  maintain  the  trunk  erect.  Nttvts, 
inferior  gluteal  and  a  branch  from  the  sacral 
plexus. 

lluteus  Mediu3,a  from  the  ilium  between  the  su- 
perior and  middle  curved  lines,  ihe  crest  between 
them  and  the  fascia  of  the  part, — into  the  oblique 
lines  on  the  great  trochanter.  Action,  its  posterior 
fibres  rotate  the  thigh  outwards,  its  anterior  fibres 
rotate  inwards.  It  also  abducts  the  (high  and 
draws  it  forwards,  and  assists  to  maintain  the  tnink 
erect.     Nerve,  superior  gluteal. 

rluteus  Minimus,"  from  the  ilium  between  the  middle  and  inferior  curved 
lines,  and  the  ma[^n  of  the  great  sacro-sdalic  notch, — into  the  anteriol 
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border  of  Ou  gnst  trochanter.    Action,  lo  rotale  the  thigh  inwards,  also 
to  abduct  and  draw  it  Jbrwud*,  and  to  maintoia  the  trunk  erect.     Nersi, 
superior  gluteaJ. 
PjirifoTmis,'  b;  3  digitatioas  from  the  front  of  the  sacrum,  from  the  margin 
of  ibe  great  sacro-sciatic  foramen  and  the  great  socro-sciatic  ligament, — iMi 
the  upper  border  of  the  great  trochanter,'  having  passed  through  the  great 
sacro-scialic  forimeQ.    Aaien,  an  external  rotator  of  the  thigh.     I\len/a, 
branches  from  the  sacral  plexus. 
Obturator   IntcmuB,''  ftem    the  posterior    bony  margin  of  the   obturator 
foramen  and  the  inner  surface  of  the  obturator  membrane, — into  the  great  tro- 
chanter,' passing  through  the  lesser  sacro-sciatic  notch.    Action,  an  extenul 
rotator  of  the  (high.     Nervts,  branches  from  the  sacral  plexus, 
Oeniellus  Si4>erior,"'  Jrom  the  outer  surface  of  the  spine  of  the  ischinmf 
into  the  great  trochanter,  being  blended  with  the  tendon  of  the  obturaln 
intemus.     Action,  an  external  rotator  of  the  thigh.     Ifervei,  branches  bm 
the  sacral  plexus. 
Gemellus  InJenor,"  /mm  the   tuberosity  of  the  ischium, — into   the  tendta 
of  the  obturator  intemus  and  the   great  trochanter.     Action,  an   extenii) 
rotator  of  the  thigh.     Ncrva,  branches  from  the  sacral  plexus. 

Fic.  49.  Obturator   Bxlcniua,  from    the   anteria 

inner  bony  mai^n  of  the  obturator  fora- 
men, and  the  inner  two-thirds  of  ih: 
anterior  surface  of  the  obturator  mem- 
brane,-— into  the  digital  fossa  of  liii 
femur  at  the  inner  base  of  the  grei: 
trochanter.  Action,  an  external  rolata 
of  the  thigh.  Neroc,  obturator. 
2uwli«tua  FemoriB,'*  frcim  the  tubenxjtr 
of  the  ischium, — into  the  u[^r  part  d 
the  linea  quadrati  on  the  trocbaots 
/  major  posteriorly.     Action,  an  extenal 

I  rotator  of  the  thigh.    Nerves,  brancbdj 

from  the  sacral  plexus.  | 

Bleeps,"  by  2  heads,  the  Limg  JJead^  ba 
the  tuberosity  of  the  ischium  pos 
orly,  the  Short  Head,i  from  the  0 
hp  of  the  linea  aspera,  and  the  into 
muscular  septum, — into  the  out 
of  the  head  of  the  fibula;  its  tendon  embracing  the  external  lateral  ligamfl 
of  the  knee  joint,  and  forming  the  Outer  Hamstring.fhf:  tendons  of  the  sen 
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tendinosns,  semi-membranosus,  gracilis,  and  sartorius,  fonning  the  Inner 
Hamstring,  Action^  to  flex  the  leg  and  rotate  it  outwards.  Nerve,  great 
sciatic. 
Senii-tendinosu8,y^<;m  the  tuberosity  of  the  ischium  by  a  tendon^  common 
to  it  and  the  long  head  of  the  biceps,  and  from  the  adjacent  aponeurosis, — 
into  the  shaft  of  the  tibia  at  its  upper  and  inner  surface,  its  tendon  curving 
around  the  inner  tuberosity.  Action,  to  flex  the  leg  upon  the  thigh.  Nerve, 
great  sciatic. 

Sexni-membianosuSyi'  Jrom  the  tuberosity  of  the  ischium  above  the  origin  of 
the  above-named  muscles, — into  the  inner  tuberosity  of  the  tibia;  ks  tendon 
dividing  into  3  parts,  one  over  the  popliteus  muscle,  and  another  forming 
the  posterior  ligament  of  the  knee-joint.  Action,  to  flex  the  leg,  and  rotate 
it  inwards.     Nerve,  great  sciatic. 

External  Rotators  of  the  Hip- joint  are  12^, — ^the  3  adductors,  pyriformis,  2 
obturators,  2  gemelli,  pectineus,  psoas  magnus,  iliacus,  sartorius,  and  poste- 
rior half  of  the  gluteus  medius. 

Internal  Rotators  of  the  Hip-joint  are  2^, — the  tensor  vaginae  femoris,  gluteui 
minimus,  and  the  anterior  half  of  the  gluteus  medius. 

MUSCLES  OF  THE  LEG. 
Muscles  of  the  leg  arranged  in  groups  of  threes.     (Pancoast.) 

Ttbialus  Anticus,  Tibialus  Posticus. 

Extensor  Proprius  Pollicis.  Flexor  Longus  Pollicis. 

Extensor  Longus  DigUorum,  Flexor  Longus  Digitorum, 
Gastrocnemius,  Peroneus  Longus. 

Soleus.  Peroneus  Brevis, 

Plantaris.  Popliteus.  Peroneus  Tertius. 

ribialis  Anti^cus?  (Flexor  Tarsi  Tibialis), /rtTfw  the  outer  tuberosity  and  upper 
two-thirds  of  the  shaft  of  the  tibia  externally,  the  interosseous  membrane, 
deep  fascia,  and  intermuscular  septum, — through  the  inner  canal  in  the 
anterior  annular  ligament  into  the  inner  and  plantar  surface  of  the  internal 
cuneiform  bone,  and  the  base  of  the  ist  metatarsal.  Action,  to  flex  the  tarsus 
on  the  leg,  and  elevate  the  inner  border  of  the  foot.    Nerve,  anterior  tibial. 

&xtensc»'  Proprius  Pollicis,^  from  the  middle  two-fourths  of  the  fibula  ante- 
riorly and  ihe  interosseous  membrane, — through  the  2d  canal  in  the  anterioi 
annular  ligament, — into  the  base  of  the  last  phalanx  of  the  great  toe.  Action, 
to  extend  that  toe.     Nerve,  anterior  tibial. 

^xtenscsr  Longus  Digitorum,<y5'ow  the  outer  tuberosity  of  the  tibia,  the  upper 
three-fourths  of  the  shaft  of  the  fibula  anteriorly,  interosseous  membrane, 
deep  fascia,  and  intermuscular  septa, — into  the  2d  and  3d  phalanges  of  the 


»er  Iocs,  by  4  tendons  which  pass  over  the  dorsum  of  the  foot,  from  du 
outer  canal  in  the  anterior  annular  ligament  At- 
/Hw,  to  extend  the  lesser  toes.   A'lv^w,  anterior  tibial 


IS  Tertius*  (Fleior  Tarsi  Fibulflris),/fOTiftf 

outer   lower  one-foarth  of  the  fibula.,   interosseoe 

membrane,   and   intermuscular  septum, — into  ist 

base  of  the  5th  metatarsal  bone.     This  muscle  t 

a  part  of  the  last  named,  and  passes  through  ibt 

same   canal   in  the  annular   ligament.     Actim,  u 

fiex  the  tarsus.    Nerve,  anterior  tibial. 

Gastrocnemius,  l^  2  heads  fron  the  condj'les  i 

Ihe  femur,  and  (he  supra-condyloid  ridges,— nulla 

with  the  tendon  of  the  soleus  to  fonn   ihe  init 

AchiUis,  into  the  posterior  tuberosity  of  the  os  dies 

Action,  to  extend  the  foot.   Nerve,  internal  poplitoL 

Soleus,  from  the  head   and   upper  one-half  o\  ik 

shall  of  Che  fibula  posteriorly,  the  oblique  line  n 

the  tibia,  and  the  tendinous  arch, — unites  with  lb! 

tendon  of  the  gastrocnemius  as  the  tendo  AcMSi 

(see  above).     Action,  to  extend  the  foot.     J\!irv, 

internal  popliteal. 

Plantarin,  from   the   outer  bifurcation  of   the  U^s 

aspera,  and  posterior  ligament  of  the  knee-joiK 

by  a  very  long,  delicate  tendon, — into  the  postetiJ 

surface  of  the  os  calcis.    Actitin,  to  extend  the  b>- 

Nerve,  internal  popliteal. 

PopIiteti8,'j*iini  a  depression  on  the  external  condjt 

of  the  femur,  and  the  posterior  ligament  of  the  Itntf 

joint, — into  the  inner  two-thirds  of  the  triangular  surface  on  the  shall  i^ 

the  tibia  posteriorly  and  above  the  oblique  line.     Action,  to  flex  the  1^- 

Nerve,  internal  popliteal. 

Flexor  Longua  PolliciB,' ^on  the  lower  two*thirds  of  Ihe  shaft  of  the  li^E' 

internally,  Ihe  interosseous  membrane,  fascia,  and  intermuscular  septum,- 

through  grooves  in  the  tibia,  astragalus,  and  os  Calcis, — into  the  base  of  l'- 

last  phalanx  of  the  great  toe.     Action,  to  flex  the  great  toe.     Nerve,  pos:t- 

rior  tibial. 

Plexor   LonguE  DigitCTum,'  from   the   shaft  of  the   tibia   posteriorly  at^ 

below  the  oblique  line,  and  the  intermuscular  septum, — passes  behind  d' 

inner  malleolus  in  a  groove"  with  the  tibialis  posticus, — into  the  bases  i< 


the  last  phalanges  of  the  lesser  toes  by  4  tendons  which  FiQ-  51- 

perforale  the  tendons  of  the  flexor  brevis  digilonim. 
Action,  to  flex  the  phalanges  and  extend  the  fool.  Ntrvt, 
posterior  tibial. 

Tibialis  Posti'cus,'  by  two  processes  between  which  pass  the 
anterior  tibial  vessels,  from  the  upper  one-half  of  shaft  of 
the  tibia  posteriorly.theupper  two-thirds  of  (he  shaft  of  the 
fibula  internally,  the  interosseous  membrane,  deep  fascia, 
and  intermuscular  septa, — passes  behind  the  inner  malle- 
olus in  a  groove  "  with  the  long  flexor,  inio  the  tuberosity 
of  the  scaphoid  and  internal  cuneiform  bones.  Acticn,  to 
extend  the  tarsus,  and  invert  the  foot.  Nervi,  posterior 
tibial. 

PeroneuB  Longus,'"  from  the  head  of  the  fibula  and  the 
upper  two-thirds  of  its  shaft  externally,  the  deep  fascia, 
and  intermuscular  septa, — passes  behind  the  outer  malleo- 
lus in  a  groove  with  the  peroneus  brevis,  through  a  groove 
in  the  cuboid  bone,  to  the  outer  side  of  the  base  of  the 
1st  metatarsal  bone.  Actiim,V)  extend  and  evert  the  fool, 
J^eme,  musculo- cutaneous. 

Peroneus  Brevis,"  from  the  middle  one-third  of  the  shaft 
of  the  fibula  externally,  and  the  intennoscular  Septa, — 
passes  behind  the  external  malleolus  in  a  groove  with 
the  long  peroneal,  into  the  doisum  of  the  base  of  the  jth 
metatarsal  bone.  Action,  to  extend  the  foot,  /fervf, 
moscolo-cutaneous  branch  of  external  popliteal. 

FASCIA  OF  THE   FOOT. 

Anterior  Annhlar  Licament,  consists  of  vertical  and  horiiontal  portions, 
is  attached  to  the  lower  ends  of  the  fibula  and  tibia,  the  os  calcis  and  the 
plantar  fascia.  It  contains  5  sheaths  lined  by  synovial  membranes  for  the 
tendons  of  the  extensor  muscles,  that  of  the  extensor  proprius  pollicis  pass- 
ing beneath  it,  as  also  the  anterior  tibial  vessels  and  nerve. 

Internal  Annular  Ligament,  from  the  inner  malleolus  to  the  os  calcis, 
converting  3  bony  grooves  into  canals  lined  by  synovial  membranes  for  the 
flexor  tendons  and  the  posterior  tibial  vessels  and  nerve. 

External  Annitlar  Ligament,  from  the  outer  malleolus  to  the  os  calcis, 
binding  down  the  peronei  tendons  in  one  synovial  sac. 

Plantar  Fascia,  the  densest  in  the  body,  divided  into  a  central  and  two 
lateral  portions,  and  attached  to  the  inner  tuberosity  of  the  os  calcis,  divides 
into  5  processes,  ■  for  each  toe,  and  several  intermuscular  septa. 


MUSCLES  OF   THE   FOOT. 
Extensor  Brevis  Digitorum,  the  only  muscle  on   the  dorsim  of  die  foA 
arim/roBi  (he  os  calcis  exiemally,  the  astragalo^calcanean  and  the  anlmi 
BDnular  ligaments, — by  4  teadons,  I  into  (he  1st  phalanx  of  the  great  1«, 
and  the  others  into  the  outer  sides  of  the  long  eileusor  tendons  of  the  id, 
3d,  and  4tb  toes.     Action,  to  extend  the  toes.     JVtmi,  anterior  tibial. 
Muscles  on  the  sole  of  the  foot  (19),  by  Uyeis : — 
tst  Layer.  3d  Layer. 

Flexor  Bnvii  Digitomm,     FUxor  Brevis  PoUicis. 

Abductor  PoUicis.  FUxor  Brevis  Minimi  £>igiti.   "t  Pancoast's  Tii 

Aiduclor  Minimi  Digiti.     Adductor  Fallicis.  \  angle,  the  loi- 

2d  Layer,  Tranojemus  Pedis.  J  est  in  the  bod; 

Flexor  Accessorius,  4th  Layer. 

Lumhricalis  {4).  InterossH  (4  Dorsal,  J  Plantar). 

Abductor  Pollids^  Jrom  the  inner  tuberosity  of  the  OS  calds,  the  intenul 

annular  ligament,  plantar  fascia,  and  intennuscular  septum. — into  the 

side  of  the  base  of  the  1st  phalanx  of  the  great  toe.     Action,  to  abdud  it 

great  toe.     Nerve,  internal  plantar. 

Flexor  BrcTis  Digitomm,/  from  the  inner  tuberosity  of  the  os   calds,  tk 

plantar  fascia  and  intermuscular  septa, — into  the   sides  of   the  ad  pla 

Fig.  ji.  langes  of  the  lesser  toes  by  4  tendons  wUd 

are    perforated  for  the  long  flexor    tendoi^ 

Action,  10  flex  the  lesser  toes.    Ntrve,  inlenul 

plantar. 

Abductor  Minimi  Dig^itl,*  from  the  outer  tulxr 

osity  and  under   surface  of  the   os  calcis,  Ih 

plantar  fasda  and  the  intermuscular  septnm,- 

inta  the  base  of  the  ist  phalanx  of  the  little  to 

with  the  tendon  of  its  short  Seior.     Actio*,  '«■ 

abduct  the  little  toe.     Nerve,  external  plantar. 

Flexor  Acceesoriua,  by  3   heads,  from    the  cs 

calcis   and   the    calcaneo-scaphoid    and    \ifS, 

plantar  ligaments, — into  the  tendon  of  the  flei> 

tongas  digitorum.     Action,  accessory  flexor  i 

the  toes.     Nerve,  external  plantar. 

Lumbricateaf  {Si),from  the  long  flexor  tendon 

— into  the  inner  side  of  the  second  plialan(;S 

of  the  lesser  toes.     Action,  accessory  6ex<ii^ 

Nema,   internal    plantar  to  the  two   inteiM 

external  plantar  to  the  others. 
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Flexor  Brevis  Pollids,^  from  the  cuboid  and  external  cnneiform  bones,  and  the 
prolonged  tendon  of  the  tibialis  posticus, — into  both  sides  of  the  base  of  the 
1st  phalanx  of  the  great  toe,  by  2  portions,  of  which  one  blends  with  the 
abductor  poUicis,  the  other  with  the  adductor  pollicis.  Action^  to  flex  the 
great  toe.     Nerve,  internal  plantar. 

Adductor  Pollicis,  ^^tm  the  tarsal  ends  of  the  three  middle  metatarsal  bones, 
and  the  sheath  of  the  tendon  of  the  peroneus  longus, — into  the  base  of  the 
1st  phalanx  of  the  g^eat  toe,  externally.  Action^  to  adduct  the  great  toe. 
Nerve,,  external  plantar. 

Flexor  Brevis  Minimi  V^!^,*  from  the  base  of  the  5th  metatarsal  bone  and 
the  sheath  of  the  tendon  of  the  peroneus  longus, — into  the  base  of  the  1st 
phalanx  of  the  little  toe  externally.  Action,  to  flex  the  little  toe.  Nerve^ 
external  plantar. 

Traxisversus  Pedis,  from  the  under  surface  of  the  head  of  the  5th  metatarsal 
bone,  and  the  transverse  ligament  of  the  metatarsus, — into  the  outer  side  of 
the  1st  phalanx  of  the  great  toe,  blending  with  the  tendon  of  the  adductor 
pollicis.    Action,  to  adduct  the  great  toe.     Nerve,  external  plantar. 

IXyrsal  Interossei  (4),  each  by  two  \LtsA%from  the  adjacent  sides  of  two  meta> 
tarsal  bones, — into  the  base  of  the  1st  phalanx  of  the  corresponding  toe. 
Action,  to  abduct  the  toes.     Nerve,  external  plantar. 

Plantar  Interossei/'  (3),  from  the  shafts  of  the  3d,  4th,  and  5th  metatarsal 
bones, — into  the  bases  of  the  ist  phalanges  of  the  same  toes.  Action,  to 
adduct  the  toes  towards  the  median  line.     Nerve,  external  plantar. 

THE  HEART. 

What  is  the  Pericardium  ?  It  is  a  conical  membranous  closed  sac,  con- 
taining the  heart  and  the  roots  of  the  great  vessels.  It  lies  behind  the  sternum 
and  between  the  pleurae,  its  apex  upwards,  its  base  below  and  attached  to  the 
central  tendon  of  the  diaphragm.  It  is  composed  of  an  outer  flbrous  coat, 
and  an  inner  serous  one ;  the  latter  consisting  of  two  portions,  a  parietal  layer, 
lining  Ihe  inner  surface  of  the  flbrous  coat,  and  a  visceral  layer,  which  is  re- 
flected over  the  heart  and  vessels.  The  serous  portion  secretes  a  thin  fluid, 
about  I  drachm  in  quantity  normally,  for  the  lubrication  of  its  surfaces.  The 
flbrous  coat  is  prolonged  on  the  outer  surfaces  of  the  great  vessels,  except  the 
inferior  vena  cava,  and  l>ecomes  continuous  with  the  deep  layer  of  the  cervical 
fascia. 

De8cril)e  the  Endocardium.  It  is  a  serous  membrane  which  lines  the 
inner  surface  of  the  heart,  forming  by  its  reduplications  the  cardiac,  aortic, 
and  pulmonary  valves,  and  continuous  with  the  lining  membrane  of  the  great 
vessels. 
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Describe  the  Heart.  It  is  a  hollow  muscular  organ,  conoidal  in  shape, 
placed  obliquely  in  the  chest  between  the  lungs,  base  upwards,  apex  towards 
the  left  and  front,  corresponding  to  the  interspace  between  the  5th  and  6di 
costal  cartilages,  one  inch  inside  of  and  two  inches  below  the  left  nipple.  In 
the  adult  its  size  is  about  5  inches  by  3^  by  2^,  and  from  8  to  12  oz.iD 
weight. 

What  are  the  Cavities  of  the  Heart?  They  are  4  in  number,  as 
auricle  and  a  ventricle  on  each  side  of  the  heart,  separated  by  a  longitudiml 
muscular  septum,  and  indicated  on  the  external  surface  of  the  organ  by  grooves, 
named,  from  their  contiguous  cavities,  as  the  Auriculo-verUricular  Grocve  trans- 
versely, and  the  Inter-  Ventricular  Groove  longitudinally. 

Describe  the  Right  Auricle.  It  is  larger  than  the  left,  can  hold  abont  2 
fluidounces,  its  walls  being  about  i  line  in  thickness.  It  receives  the  venous 
blood  by  the  superior  and  inferior  venae  cavae  and  the  coronary  sinus,  and 
presents  interiorly  the  following  points  for  examination : — 

Appendix  Auricula^  a  conical  pouch  projecting  from  the  auricle  to  the  front 

and  left,  its  margins  being  dentated. 
Openings  of  the  superior  and  inferior  venae  cavae  and  the  coronary  sinus,  the 

latter  having  a  valve  in  two  segments. 
Foramina  Thebesii,  several  minute  orifices,  the  mouths  of  veins  from  the 

substance  of  the  heart. 
Tubercle  of  Lower,  a  very  small  projection  on  the  right  wall,  supposed  to 

influence  the  direction  of  the  blood-current. 
Eustachian  Valve y  at  the  anterior  margin  of  the  inferior  vena  cava;  large  in 

the  foetus,  to  direct  the  blood  to  the  foramen  ovale. 
Fossa  Ovalisy  a  depression  on  the  inner  wall,  and  the  situation  of  the  foramen 

ovale  in  the  foetus. 
Annulus  Ovalisj  the  oval  margin  of  the  fossa  ovalis. 
Musculi  Pectinatiy  muscular  columns  on  the  inner  surface  of  the  appendix 

and  the  inner  wall  of  the  auricle. 
Auriculo-ventricular  Opening,  communicates  with  the  right  ventricle,  is  oval, 

about  an  inch  broad,  surrounded  by  a  fibrous  ring,  and  is  guarded  by  the 

tricuspid  valve. 

Describe  the  Right  Ventricle.  Its  form  is  conical,  its  cavity  containing 
about  2  fluidounces,  its  apex  above  the  apex  of  the  heart,  and  it  presents  in- 
teriorly the  following,  viz. — 

Tricuspid  Valve,  consists  of  3  triangular  segments  connected  by  their  bases 
with  the  auriculo-ventricular  orifice,  and  by  their  sides  with  each  other, 
the  largest  being  on  the  left  side. 
Chordce  Tcndince,  delicate  tendinous  cords  which  connect  the  margins  and 
lower  surfaces  of  the  tricuspid  valve  with  the  columnae. 
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Columnit  Canua,  muscular  columns  projecling  from  Ihe  surface  of  the  ven- 
tricle, of  which  3  or  4,  called  Coiumna  Pafiltares,  give  allachnient  lo  the 
chordic  tendiriEe. 

Semilunar  Vahies,  are  3  in  number,  and  guard  the  orifice  of  the  pulmonary 
artery,  each  about  the  middle  of  its  free  margin  has  a  fibto-cartilagiuous 
nodule,  the  Corpus  AranHi,  which  more  perfectly  closes  the  orifice. 

Opening  of  ike  Pulmonary  Artery,  al  the  superior  and  internal  angle  of  the 
ventricle,  the  Conus  Arteriosus.  It  is  circular  in  foim,  suirounded  by  a 
fibrous  ring,  and  is  guarded  by  the  semilunar  valves. 

Sinuses  of  Vakah/a,  are  3  pouches,  one  behind  each  valve,  between  it  and 
the  commencement  of  the  pulmonary  artery. 

Dracribe  the  Left  Auricle.  Its  walls  are  about  1^  lines  in  thickness, 
its  capacity  rather  less  than  2  fluidotmces,  has  an  appendix  auriculie,  and 
receives  Ihe  arterialized  biood  from  the  lungs.     It  presents  the  following  in- 

Openings  of  the  Pulmonary  Veins,  are  4  in  nomber,  sometimes  3,  as  the  two 

left  veins  frequently  end  in  a  common  opening. 
Left  Auriculo-ventrictilar  Opening,  is  smaller  than  the  right  one. 
Musculi  Pectinati,  on  the  inner  surface  of  the  appendix. 
Depression,  corresponding  to  Ihe  fossa  ovalis  in  the  right  auricle- 
Describe    the    Left    Ventricle. 
It  is  longer,  thicker,  and  more  coni- 
cal  than  Ihe  right,  projecting  towards 
the  posterior  aspect.    Its  walls"  are 
the  thiclteat  of  those  in  the  heart, 
being  twice  as  thick  as  those  of  the 
right  ventricle.   Its  interior  presents 
the  following; — 

Aortic  Opening,  is  small  and  cir- 
cular, placed  in  front  and  to  i 
the  right  of  the  auriculo-ven- 
tricular,  a  segment  of  the  mitral 
valve  being  between  them.     It  ' 
is  surrounded  by  a  fibrous  ring, 
and     guarded     by    semilunar 
valves. 
mtral   Valvef   consists    of  two 
unequal  sized  segments,  and  is 

attached  to  the  fibrous  ring  which  surrounds  the  auriculo-ventricular 
opening.  Its  margins  are  connected  with  the  ventricular  walls  by  Chorda 
Tendina^saA  MuscuH  Papiilares, 
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Semilunar  Vahes,  guard  the  aortic  orifice,  and  are  larger  and  stronger  than 

those  on  the  right  side. 
Sinus  Aortici,  or  sinus  of  Valsalva,  a  pouch  between  each  valve   and  the 

beginning  of  the  aorta. 
Columnas  Camea/  are  smaller  and  more  numerous  than  on  the  right  side; 

the  MuscuH  Papiilares  are  but  two  in  number. 

Describe  the  Structure  of  the  Heart.    The  muscular  fibres  take  origin 

from  the  four  fibrous  rings  at  the  auriculo-ventricular  and  aortic  Of>enings. 

The  fibres  of  the  auricles  are  arranged  in  two  layers,  a  superficial  and  a  deep 

one,  the  latter  having  looped  fibres  and  annular  fibres.     In  the  ventricles  the 

fibres  are  superficial  and  deep,  the  latter  being  arranged  circularly,  the  former 

spirally,  coiling  inwards  at  the  apex  of  the  heart  into  a  whorl-like  form,  the 

vortex, 

THE  ARTERIES. 

What  are  the  Arteries  ?  Cylindrical  vessels  which  carry  arterial  blood  lo 
the  body  from  the  heart.  Those  going  to  the  lungs  with  the  returning  veins, 
form  the  Lesser  or  Pulmonic  Circulation,  The  aorta  with  its  branches  and  the 
returning  veins,  constitute  the  Greater  or  Systemic  Circulation,  The  arteries 
anastomose  or  communicate  freely  with  each  other  everywhere  throughout  the 
body,  permitting  the  establishment  of  collateral  circulations. 

Describe  the  Structure  of  the  Arteries.  They  are  dense,  very  elastic, 
preserving  their  cylindrical  form,  and  are  composed  of  3  coats,  an  Internal  qi 
serous ;  a  Middle^  which  is  of  muscular  arid  elastic  tissue ;  and  an  External, 
of  connective  tissue.  They  are  generally  included  in  a  fibro-areolar  invest- 
ment, the  Sheath,  which  also  encloses  the  accompanying  veins.  The  larger 
arteries  are  nourished  by  the  Vasa  Vasorum,  blood-vessels  which  ramify  in  the 
external  and  middle  coats;  and  are  supplied  with  nerves,  the  Vaso-mctor^ 
derived  from  both  the  sympathetic  and  cerebro-spinal  systems,  and  forming 
intricate  plexuses  on  the  larger  trunks. 

What  are  the  Capillaries  ?  Minute  vessels  forming  a  network  throughout 
the  tissues  of  the  body  between  the  terminating  arteries  and  the  commencing 
veins.  Their  average  diameter  is  about  the  ^i^  ^  ^^  inch,  and  their  walls 
consist  of  a  transparent  homogeneous  membrane  continuous  with  the  innermost 
layer  of  the  arterial  and  venous  walls. 

[In  the  following  pages,  main  branches  are  in  italics,  sub-branches  in  Roman.] 

Describe  the  Aorta.  It  is  the  main  trunk  of  the  systemic  arteries,  com- 
mencing at  the  aortic  opening  of  the  left  ventricle  of  the  heart,  arching  back- 
wards over  the  roof  of  the  left  lung  into  the  thorax,  where  it  descends  on  the 
left  of  the  spinal  column,  and  after  passing  through  the  aortic  opening  in  the 
diaphragm,  it  terminates  in  the  right  and  left  common  iliac  arteries  opposite 


the  4th  lumbar  vertebra.  It  is  divided  into  the  ardi,the  tfaoradc  Boita.and  the 
abdominal  aoita;  and  the  arch  is  subdivided  inio  the  ascending,' transveise/and 
descending"  portions.  The  upper borderof  the archisgeaerBllj'iituated  about 
an  inch  below  the  upper  mai^  of  the  slemnm.  The  branches  of  the  aorta  are, — 
From  the  Arch, — s  Coronaty.^        Left  Common  CarotidM 

Innomitiaie?       Lefi  SubcloTnaH?^ 
From  the  Thoracic, — Peruardiai.  (EiopAageai.         ao  iMiercostah. 

Bronchial.  Poittruir  MidicuHnal. 

From  the  Abdominal, — x  Phrenic. 


Goitrit. 

3  Spermatic. 

CaliacAxis.        HepatU. 

Inferior  Meunterie. 

Splenic. 

8  Lumbar. 

Superior  Mesenteric. 

Sacra  Media. 

g  Supra-renal. 

3  Common  Iliac. 

3  Renal. 

Describe  the  Ccaxtarf  Arteriea.     They  are  i  Fig.  m- 

ia  number,  a  right  and  a  left,'  arise  from  the  aotta 
behind  the  semilunar  valves  and  run  in  the  ver. 
tieal  grooves  of  the  heart,  the  lefi  artery  in  front,  to 
supply  the  tissue  of  that  oi^n. 

Describe  the  Imicaiiinate.'  It  arises  from  the 
summit  of  the  arch  of  the  aorta,  is  i^  inch  long, 
and  divides  behitid  the  right  stemo-clavtcular  joint 
into  the  Right  Common  Carotid'  and  Right  Subcla- 
vian? these  arteries  on  the  left  side  of  the  body  aris- 
ing directly  from  the  arch  of  the  aorta,,""'  If  some- 
limes  sends  off  a  Middle  Thyroid  (artery  of 
Neubauer)  which  may  arise  directly  from  the 
arch  of  the  aorta.  The  innominate  is  sometimes 
absent,  and  not  infrequently  varies  in  length  from 

Describe  tbe  Common  Carotid.  Arising  differently  (see  above),  the  two 
carotids  are  similarly  described,  except  that  the  left  is  longer  and  deeper  than 
the  right  one.  Their  course  is  indicated  by  a  line  drawn  from  a  point  midway 
between  the  angle  of  the  lower  jaw  and  the  mastoid  process  to  the  sterno- 
clavicular articulation.  At  the  lower  part  of  the  ncelt  Ihey  are  separated  only 
by  the  width  of  the  trachea,  and  Ihey  are  each  contained  in  a  sheath  of  the 
deep  cervical  fascia  with  the  internal  jugular  vein  eitemally  and  the  pneuino- 
gastric  nerve  between  the  artery  and  vein.  On  the  front  of  the  sheath  lies  the 
descendens  noni  nerve  (descending  branch  of  the  9th  or  hypoglossal).  The 
artery  lies  beneath  the  inner  border  of  the  sterno-deido-mastoid  muscle,  and  is 
crossed  about  iu  middle  by  the  omohyoid  muscle  and  the  middle  thyroid  vein. 


bolder  of  the  £reat  trodunter.     Actum,  to  rotate  the  thigh  inwvds,  ■ko 
to  ibdoct  and  draw  it  Ibcwards,  and  to  nuiptain  the  tnmk  erect.    Xmr, 
luperioi  gluteal. 
Pjrifbroii*,'  by  3  digitaliona  from  the  front  of  the  lacrum,  from  the  margii 
of  ibe  great  sicTo-sciatic  foramen  and  the  great  sacro-sciatic  ligament, — iiili 
the  upper  border  of  the  great  trochanter,'  having  passed  through  the  greal 
sacro-sciatic  forameu.     ActinH,  an  external  rotator  of  the  thigh,     /iftne, 
branches  from  the  sacral  plexus. 
Obtorator   Intemus,"  fi-imt    the   posterior    bony  margin   of  the   obtoratoi 
fonnien  and  the  inner  surface  of  the  obtura.tor  membrane, — ik/d  the  great  tro- 
chanter,'' passing  through  the  lesser  sacro-sciatic  notch.     Action,  an  eWenul 
rotator  of  the  thigh.     Ntrvis,  branches  from  the  sacral  plexus. 
Oemellus  Saxpe:ra:fi  from  the  ooter  suiiace  of  the  spine  of  the  ischinnv 
into  the  great  trochanter,  being  biended  with  the  tendon  of  the  obtnnto 
inlemns.    Action,  an  external  rotator  of  the  thigh.    Ntrves,  branches  fim 
the  sacral  plexus. 
Gemellus  Interiof,"  from  the  tuberosity  of  the  ischium, — iniv   the  tend* 
of   the  obturator  inlemus  and  the   great  trochanter.     Action,  an  ezleniil 
rotator  of  the  thigh.     Neroa,  branches  from  the  sacral  plexus. 

Flo.  «9.  ObnuUoT   Extemiw,  from    the   anterio 

inner  bony  margin  of  the  obturator  fon- 
men,  and  the  inner  two-thirds  of  iln 
anterior  surface  of  the  obturator  meni' 
brane, — inia  the  digital  fossa  of  ll* 
femur  at  the  inner  base  of  Ibe  gn^ 
trochanter.  Actioit,  an  exteroal  rolala 
of  the  thigh.  Nervi,  obturator. 
QuKtiatuB  Femoris,'*  from  ibe  tuberoat) 
of  the  ischium, — into  the  up^r  part  nl 
the  linea  quadrat!  on  the  trochanfi 
major  posteriorly.  Action,  an  extenui 
rotator  of  the  thigh.  Ntrves,  branch^ 
from  the  sacral  plexus. 
Bkepe,"  by  2  heads,  the  Long  Headd  bia\ 
the  tuberosity  of  the  ischium  posted- 
orly,  the  Short  Head,'  from  the  ooIkI 
lip  of  the  linea  aspera,  and  the  into 
muscular  septum, — into  the  outer  ^^ 
of  the  head  of  the  tibula;  its  tendon  embracing  the  external  lateral  ligaoie' 
of  the  knee-joint,  and  forming  the  Outer  Hamstring,'^K  tendons  of  the  ^^* 
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tendinosas,  semi-membranosus,  gracilis,  and  sartorius,  fonning  the  Inner 
Hamstring,  Action^  to  flex  the  leg  and  rotate  it  outwards.  Nerve,  great 
sciatic. 
Seini-tendinosu8,/'y^<;m  the  tuberosity  of  the  ischium  by  a  tendon^  common 
to  it  and  the  long  head  of  the  biceps,  and  from  the  adjacent  aponeurosis, — 
iftto  the  shaft  of  the  tibia  at  its  upper  and  inner  surface,  its  tendon  curving 
around  the  inner  tuberosity.  Action,  to  flex  the  leg  upon  the  thigh.  Nerve, 
great  sciatic 

Sexni-membianosuSfi'  from  the  tuberosity  of  the  ischium  above  the  origin  of 
the  above-named  muscles, — into  the  inner  tuberosity  of  the  tibia ;  ks  tendon 
dividing  into  3  parts,  one  over  the  popliteus  muscle,  and  another  forming 
the  posterior  ligament  of  the  knee-joint.  Action,  to  flex  the  leg,  and  rotate 
it  inwards.     Nerve,  great  sciatic. 

External  Rotators  of  the  Hip-joint  are  12%, — the  3  adductors,  pyriformis,  2 
obturators,  2  gemelli,  pectineus,  psoas  magnus,  iliacus,  sartorius,  and  poste- 
rior half  of  the  gluteus  medius. 

Internal  Rotators  of  the  Hip-joint  are  2%, — the  tensor  vaginae  femoris,  gluteui 
minimus,  and  the  anterior  half  of  the  gluteus  medius. 

MUSCLES  OF  THE  LEG. 
Muscles  of  the  leg  arranged  in  groups  of  threes.     (Pancoast.) 

Tibialus  Anticus.  Tibialus  Posticus. 

Extensor  Proprius  Pollicis.  Flexor  Longus  Pollicis. 

Extensor  Longus  Digitorum,  Flexor  Longus  Digitorum, 

Gastrocnemius,  Peroneus  Longus. 

Soleus.  Peroneus  Breins. 

Plantaris.  Popliteus,  Peroneus  Tertius, 

Tibialis  Anti^cus?  (Flexor  Tarsi  Tibialis), /r^ww  the  outer  tuberosity  and  upper 
two-thirds  of  the  shaft  of  the  tibia  externally,  the  interosseous  membrane, 
deep  fascia,  and  intermuscular  septum, — ^through  the  inner  canal  in  the 
anterior  annular  ligament  into  the  inner  and  plantar  surface  of  the  internal 
cuneiform  bone,  and  the  base  of  the  ist  metatarsal.  Action,  to  flex  the  tarsus 
on  the  leg,  and  elevate  the  inner  border  of  the  foot.    Nerve,  anterior  tibial. 

«xtena(v  Proprius  Pollicis,*  from  the  middle  two-fourths  of  the  fibula  ante- 
riorly and  ihe  interosseous  membrane, — through  the  2d  canal  in  the  anterioi 
annular  ligament, — into  the  base  of  the  last  phalanx  of  the  great  toe.  Action, 
to  extend  that  toe.     Nerve,  anterior  tibial. 

)Kteii8or  Longus  Digitorum,*  ^^w«  the  outer  tuberosity  of  the  tibia,  the  upper 
three-fourths  of  the  shaft  of  the  fibula  anteriorly,  interosseous  membrane, 
deep  fascia,  and  intermuscular  septa, — into  the  2d  and  3d  phalanges  of  the 


by  4  tendons  which  pass  over  the  dorsum  of  ihe  foot,  from  lit 
outer  canal  in  the  anterior  annular  ligameat.  /Ii- 
/ii^n,  to  extend  the  lesser  toes.   Nerve,  anterior  tibiiL 


Peconeus  Teitiu^  (Flexor  Taisi  Rbulans),^^.^!  the 

outer   lower  one-fourth  of  the  fibula,  inferosseois 

membrane,    aod    intennusculsr   septum, — into   Iht 

base  of  the  5th  metatarsal  bone.     Thi>  muscle  u 

a  part  of  the  last  named,  and  passes  through  the 

same   canal    id  the  annular    ligament.      Action,  to 

flex  the  tarsus.     Nerve,  anterior  tibial. 

GaBtrocnemius,  by  2   heads  from  the   condyles  of 

the  femur,  and  the  supra-condyloid  ridges, — unite 

with  Ihe  tendon  of  the  soleus  to  form  Ihe  Itnii 

AcAillis,\a\o  the  posterior  tuberosity  of  the  os  calcs. 

Action,  to  extend  the  foot.   Nerve,  internal  popliteiL 

Soleus,  from  the  head   and   upper  one-half  of  tbr 

shaft  of  the  fibula  posteriorly,  the  oblique  line  d 

the  tibia,  and  the  tendinous  arch, — unites  with  lln 

tendon  of  the  gastrocnemius  as  the  lende  Achih 

(see  above).     Adiim,  to  extend  the  fooL     JVitk, 

internal  popliteal. 

PUntaiis,  from   the   outer  bifurcation  of  the  liiKi 

aspera,  and  pusteiior  ligament  of  the   knee-joiK 

by  a  rery  long,  delicate  tendon, — into  the  posterin 

surface  of  the  os  calcis.    Action,  to  extend  the  foo. 

Nerve,  internal  popliteaL 

Popliteufl,"^™  a  depression  on  the  external  condjli 

of  the  femur,  and  the  posterior  ligament  of  the  kn« 

joint, — into  the  inner  two-lhirds  of  the  triangular  surface  on  the  shaft  li 

the  tibia   posteriorly  and  above  the  oblique  line.     Action,  to  flex  the  1(J- 

Nerve,  inlemai  popliteal.  j 

Flexor  Longus  PolliciB,»>-om  the  lower  two-thirds  of  the  shaft  of  Ihe  fihi- 

internally,  the  interosseous  membrane,  fascia,  and  intermuscular  septu 

through  grooves  in  the  tibia,  astragalus,  and  os  calcis, — into  the  base  o 

last  phalanx  of  the  great  toe.    Action,  to  flex  the  great  toe.     Nerve,  pos^f 

rior  tibial. 

Plexor   Longus  DigitMum,'  from   the   shaft  of  the   tibia   posteriorly  tf^ 
below  Ihe  oblique  line,  and  the  intennuscular  septum, — passes  behind 
inner  malleolus  in  a  groove"  with  the  tibialis  posticus, — into  the  bases'* 


Itie  last  phalanges  of  the  lesser  toes  by  4  tendons  which  Fic.  51. 

perforate  the  tendons  of  the  flexor  brevls  digitonim. 
Action,  to  flex  the  phalanges  and  extend  the  foot.  Nerve, 
posterior  tibial. 

Tibialis  Poeti'cusi't?  two  processesbetween  which  pass  the 
anterior  tibial  vessels,  /rem  the  npper  one-half  of  shafl  of 
the  libta  posteriorly,  the  upper  two-thirds  of  the  shaft  of  the 
fibula  internally,  the  interosseous  membrane,  deep  fa!:cia, 
and  intermuscular  septa, — passes  behind  the  inner  malle. 
olus  in  a  groove  "  with  the  long  flexor,  into  the  tuberosity 
of  the  scaphoid  and  internal  cuneiform  bones.  Action,  to 
extend  the  tarsus,  and  invert  the  fool.  A'crvt,  posterior 
tibial. 

Peroneiu  Longiis,"> /ran  the  head  of  the  tibula  and  the 
upper  two-thirds  of  its  shaft  extemallji,  the  deep  fascia, 
and  intermuscular  septa, — passes  behind  the  outer  malleo- 
lus in  a  groove  wilhthe  peroneus  brevis,  through  a  groove 
in  the  cuboid  bone,  to  the  outer  side  of  the  base  of  the 
1st  metataisal  bone.  Action,  tu  extend  and  evert  the  foot. 
Nervi,  musculo- cutaneous. 

PeroneuB  Brevia,"  from  the  middle  one-third  of  the  shaft 
of  the  fibula  externally,  and  the  intermuscular  septa, — 
passes  behind  the  external  malleolus  in  a  groove  with 
the  long  peroneal,  into  the  dorsum  of  the  base  of  the  5th 
metatarsal  bone.  Action,  to  extend  the  foot.  Nerve, 
musculo- cutaneous  bmnch  of  external  popliteal. 

FASCIA  OF  THE   FOOT. 

Anterior  Annhlar  LtoiMiNT,  consists  of  vertical  and  horiionlal  portions, 
is  attached  to  the  lower  ends  of  the  fibula  and  tibia,  the  os  calcis  and  the 
plantar  fascia.  It  contains  5  sheaths  lined  by  synovial  membranes  for  the 
tendons  of  the  extensor  muscles,  that  of  the  extensor  proprius  pollicis  pass- 
ing beneath  it,  as  also  the  anterior  tibial  vessels  and  nerve. 

Internal  Annitlar  Ligament,  from  the  inner  malleolus  to  the  os  calcis, 
converting  3  bony  grooves  into  canals  lined  by  synovial  membranes  for  the 
flexor  tendons  and  the  posterior  tibial  vessels  and  nerve. 

External  Annular  Ligament,  from  the  outer  malleolus  A>  the  os  calcis, 
binding  down  the  peronei  tendons  in  one  synovial  sac. 

Plantar  Fascia,  the  densest  in  the  body,  divided  into  a  central  and  two 
lateral  portions,  and  attached  to  the  inner  tuberosity  of  the  os  calcis,  divides 
into  5  processes,  I  (or  each  toe,  and  several  intermuscular  septa- 
9  G 


AKA-tOMY. 

MUSCLES  OF  THE  FOOT. 
r  Brevis  Digitorum,  the  ooly  muscle  on   the  dorsmn  of  the  fixil, 

arises  yri>»t  tbc  os  calcis  externally,  the  astrngalo-calconeaD  and  the  anlerioi 
annular  ligaments, — by  4  tendons,  t  into  the  1st  phalanx  of  the  gre&t  lot, 
and  the  otheis  into  the  outer  sides  of  the  long  extensor  tendons  of  the  id, 
3d,  and  4lh  toes.     Action,  to  extend  the  toes.     Nenic,  anterior  tibuU. 
Muscles  on  the  sole  of  the  foot  (ig),  by  layers: — 
1st  Layer.  3d  Layer. 

Flexor  Brniis  JDigitorum.     Flexor  Brevis  PoUidt. 

Abductor  Poinds.  Flexor  Brevis  Minimi  DigitL   -x  Pancoast's  Tri- 

Abductor  Miitimi  DigitL     Adductor  Pollicis.  >  angle,  the  low- 

ad  Layer.  Tramverms  Pedis.  i  ^st  in  the  bodj. 

Flexor  Acccssorius.  4th  Layer. 

Lumbricales  {4).  InterosiH  (^  Dorsal,^  Plantar). 

Abductor  Pollicis,'  from  the  inner  tuberosity  of  Ihe  os  calcis,  the  inteiui 
annular  ligament,  plantar  fascia,  and  intermuscular  septum, — into  Ibe  inner 
side  of  the  base  of  the  ist  phalanx  of  the  great  toe.  Action,  to  abduct  iIk 
great  toe.  Nerve,  internal  plantar. 
Flexor  Brevis  Digttormn^  from  the  inner  tuberosity  of  the  os  calcis,  tbt 
plantai  fascia  and  inlermuscular  septa,— iWd  the  sides  of  the  ad  pbi- 
fic,  ^.  langes  of  the  lesser  toes  by  4  tendons  whidi 

are  perforated  for  the  long  Sexor  tendoi!- 
Actien,  to  flex  the  leaser  toes.  Nerve,  inlenul 
plantar. 
Abductor  Minimi  Digiti,^  from  the  outer  tube- 
osity  and  under  surface  of  the  os  calcis,  iIk 
plantar  fascia  and  the  intermuscular  septum,— 
into  the  base  of  the  ist  phalanx  of  the  little  lu 
with  the  tendon  of  its  short  flexor.  Actioti,  U 
abduct  the  little  loe.  Nerve,  external  plantar. 
Plexor  AccessoriUB,  by  a  heads,  from  the  <t 
calcis  and  the  calcaneO'Scaphoid  and  loo; 
plantar  ligaments, — into  the  tendon  of  the  fleia 
longus  digitonim.  Action,  accessory  flexor  d 
the  toes.  Nirve,  external  plantar. 
Lumbricalesf  [i),frem  the  long  flexor  tendoB. 
— into  the  inner  Mde  of  the  second  phalango 
of  the  lesser  toes.  Action,  accessory  flexonl 
Nerves,  inlemal  plantar  to  the  two  intemtl' 
external  plantar  to  the  others. 
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Flexor  Bievis  Pollicis,^  from  the  cuboid  and  external  cnneiform  bones,  and  the 
prolonged  tendon  of  the  tibialis  posticus, — into  both  sides  of  the  base  of  the 
1st  phalanx  of  the  great  toe,  by  2  portions,  of  which  one  blends  with  the 
abductor  pollicis,  the  other  with  the  adductor  poUicis.  Action^  to  flex  the 
great  toe.     Nerve,  internal  plantar. 

Adductor  Pollicis,  ^^w?  the  tarsal  ends  of  the  three  middle  metatarsal  bones, 
and  the  sheath  of  the  tendon  of  the  peroneus  longns, — into  the  base  of  the 
1st  phalanx  of  the  great  toe,  externally.  Action^  to  adduct  the  great  toe. 
Nerve,  external  plantar. 

Flexor  Brevis  Minimi  Digiti,<  from  the  base  of  the  5th  metatarsal  bone  and 
the  sheath  of  the  tendon  of  the  peroneus  longus, — into  the  base  of  the  1st 
phalanx  of  the  little  toe  externally.  Action,  to  flex  the  little  toe.  Nerve, 
external  plantar. 

Transversus  Ptedis,  from  the  under  surface  of  the  head  of  the  5th  metatarsal 
bone,  and  the  transverse  ligament  of  the  metatarsus, — into  the  outer  side  of 
the  1st  phalanx  of  the  great  toe,  blending  with  the  tendon  of  the  adductor 
pollicis.    Action,  to  adduct  the  great  toe.     Nerve,  external  plantar. 

Dorsal  Interossei  (4),  each  by  two  \it.2A%from  the  adjacent  sides  of  two  meta- 
tarsal bones, — into  the  base  of  the  1st  phalanx  of  the  corresponding  toe. 
Action,  to  abduct  the  toes.     Nerve,  external  plantar. 

Plantar  Interossei/'  (3),  from  the  shafts  of  the  3d,  4th,  and  5th  metatarsal 
bones, — into  the  bases  of  the  ist  phalanges  of  the  same  toes.  Action,  to 
adduct  the  toes  towards  the  median  line.     Nerve,  external  plantar. 

THE  HEART. 

What  is  the  Pericardium  ?  It  is  a  conical  membranous  closed  sac,  con- 
taining the  heart  and  the  roots  of  the  great  vessels.  It  lies  behind  the  sternum 
and  between  the  pleurae,  its  apex  upwards,  its  base  below  and  attached  to  the 
central  tendon  of  the  diaphragm.  It  is  composed  of  an  outer  fibrous  coat, 
and  an  inner  serous  one ;  the  latter  consisting  of  two  portions,  a  parietal  layer, 
lining  the  inner  surface  of  the  fibrous  coat,  and  a  visceral  layer,  which  is  re- 
flected over  the  heart  and  vessels.  The  serous  portion  secretes  a  thin  fluid, 
about  I  drachm  in  quantity  normally,  for  the  lubrication  of  its  surfaces.  The 
fibrous  coat  is  prolonged  on  the  outer  surfaces  of  the  great  vessels,  except  the 
inferior  vena  cava,  and  l)ecomes  continuous  with  the  deep  layer  of  the  cervical 
fascia. 

Describe  the  Endocardium.  It  is  a  serous  membrane  which  lines  the 
inner  surface  of  the  heart,  forming  by  its  reduplications  the  cardiac,  aortic, 
and  pulmonary  valves,  and  continuous  with  the  lining  membrane  of  the  great 
vessels. 
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Nutrunt  Branchy  enters  the  nutrient  canal. 
Inferior  Profunda,  to  the  elbow-joint  anastomosis. 

Anastomotica  Magna,  anastomoses  with  the  posterior  articular,  inferior  pro- 
funda, anterior  and  posterior  ulnar  recurrent. 
Muscular  Branches,  to  the  muscles  in  the  course  of  the  artery. 

Describe  the  Radial.  It  extends  from  the  bifurcation  of  the  brachial  to  the 
deep  palmar  arch,  and  gives  off  the  following  branches  respectively,  in  the  fore- 
arm, the  wrist,  and  the  hand,  viz. — 

Radial  Recurrent,  Posterior  Carpal,  Princeps  Pollicis, 

Muscular.  Metacarpal.  Radialis  Indicis. 

Superficialis  Vola,  Dorsalis  Pollicis.  Perforantes, 

Anterior  Carpal.  Dorsalis  Indicis.  Interossece, 

Name  the  Branches  of  the  Ulnar.  It  extends  from  the  division  of  the 
brachial  to  the  superficial  palmar  arch.     It  has  8  branches,  viz. — 

Anterior  Ulnar  Recurrent.  Muscular.  Deep  or  Communicating 

Posterior  Ulnar  Recurrent.  Anterior  Carpal.       Branch, 

Interosseous  <    _        .  '  Posterior  Carpal.  Digital. 

\  Posterior.  ^^        ^ 

Describe  the  Palmar  Arches.  The  Superficial  Palmar  Arch  is  that  part 
of  the  ulna  artery  lying  in  the  palm  of  the  hand,  and  anastomosing  with 
the  superficialis  volae  from  the  radial,  and  a  branch  from  the  radialis  indicis,  at 
the  root  of  the  thumb.  It  gives  off  4  branches,  the  digital,  to  the  sides  of  the 
fingers,  except  the  inside  of  the  index  finger,  which  is  supplied  by  the  radialis 
indicis.  The  Deep  Palmar  Arch  is  formed  by  the  palmar  portion  of  the  radial 
artery  anastomosing  with  the  deep  or  communicating  branch  of  the  ulna.  It 
gives  off  the  radialis  indicis,  palmar  interossese,  perforating  and  recurrent 
branches. 

Describe  the  Thoracic  Aorta.  It  begins  on  the  left  of  the  spine,  at  the 
lower  border  of  the  3d  dorsal  vertebra,  and  ends  at  the  aortic  opening  in  the 
diaphragm  directly  in  front  of  the  last  dorsal  vertebra.  Its  branches  are  as 
follows : — 

Pericardiac  Branches,  irregular  in  number  and  origin. 

Bronchial,  also  vary  in  number  and  origin ;  generally  one  on  the  right  side 

and  two  on  the  left.     They  nourish  the  lungs. 
CEsophageal^  4  or  5,  anastomose  on  the  oesophagus  with  branches  of  the  in- 
ferior thyroid,  phrenic,  and  gastric. 
Posterior  Mediastinal,  niunerous  small  vessels. 

Intercostals,  usually  10  on  each  side,  each  dividing  into  an  anterior  and  a 
posterior  branch.  The  anterior  divides  again  into  two  along  the  adjacent 
borders  of  the  ribs,  supplying  the  intercostal  muscles  and  anastomosing  with 
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brsndies  of  the  internal  mainmaT?  and  axillaiy.     The  posttHor  divides 

into  a  spinal  branch  going  to 

the  vertebra  and  the  spinal  '^'^  **■ 

cord,  and  a  inuscalar  lo  ibe 

muscles  of  the  back. 

Describe      the      Abdominal 

Aorta.      It    begins    where    the 

thoracic  ends,  and  terminates  at 

the  4th  lumbar  vertebra  in  the 

common  iliacs.    Its  branches  are 

as  follows  1— 
CtEiJAc  Axis,'  arises  oppo- 
site the  margin  of  the  dia- 
phragm, runs  forwards  fiir 
half  an  inch  and  divides 
into  the  Gastric,  Hepatic, 
and  Splenic  arteries,  occa- 
sionally giving  off  one  of 
the  phrenics. 
Gastric?  supplies  the  stomach 
along  its  lesser  curvature, 
aaaslomosing  with  the  aortic, 
(esophageal,  splenic,  and  he- 
patic branches. 
Hepatic,*  divides  in  the  trans- 
verse fissure  of  the  liver  inlo 
the  right  and  left  branches, 
to  the  lobes  of  that  oi^^ ; 

Pyloric.  Gastro-dnodenalis  i  G^'ro-epiploica  Dextra. 

Cystic.  \  Pancreatico-duodenalis. 

SpUnic?  the  largest  branch  of  the  cceliac  axis,  passes  by  a  very  tortuous 
course  to  the  spleen,  giving  off  the  following.- — 
Pancrealicse  Parvse.  Gastric  (vasa  brevia). 

Fancreatica  Magna.  Gastro-epiploica  Sinistra. 

Phrenic}  one  on  each  side,  but  usually  only  one  arises  from  the  aorta,  the 
other  springing  from  either  the  cceliac  axis  or  the  renal  artery.     They  go 
lo  the  under  surface  of  the  diaphragm. 
Superior  Mesenteric?  supplies  the  email  intestine,  ccecum,  ascending  and 
10 
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transverse  colon.    Arising  about  one-fourth  inch  below  the  cceliac  axis, 

it  arches  forwards,  downwards,  and  to  the  left,  giving  off — 
Inferior  Pancreatico-duodenal.  Ileo-colic. 

Vasa  Intestini  Tenuis.  Colica  Dextra  and  Media. 

Inferior  Mesenteric, ^"^  supplies  the  descending  colon,  sigmoid  flexure,  and 

most  of  the  rectum,  giving  off  the  following  branches : — 

Colica  Sinistra.  Sigmoid.  Superior  Hemorrhoidal. 

Supra-renal,^  arise  one  on  each  side,  opposite  the  origin  of  the  superior 

mesenteric,  passing  to  the  supra-renal  capsules. 
Renal^  one  from  each  side,  just  below  the  preceding,  pass  to  the  kidney,  at 

the  hilum  having  the  middle  place  between  the  ureter  behind  and  the 

renal  vein  in  front.     U.  A.  V.  (you  'ave!) 
Spermatic}^  one  on  each  side,  in  the  male  through  the  inguinal  canal  to 

the  testes ;  in  the  female  to  the  ovaries,  uterus,  and  the  skin  of  the  labia 

and  groins. 
Lumbar^  usually  4  on  each  side,  analogous  to  the  intercostals.     They  each 

divide  into  two  branches,  the — 

Dorsal,  giving  off  a  spinal  branch.  Abdominal. 

Middle  Sacral}'^  arises  just  at  the  bifurcation'  of  the  aorta ;  it  descends  along 

the  sacrum  and  coccyx,  giving  off  numerous  branches. 

Describe  the  Common  Iliac  Arteries.  They  extend  from  the  bifurcation 
of  the  aorta  at  the  4th  lumbar  vertebra  to  near  the  lumbo-sacral  articulation, 
where  they  each  divide  into  the  external "  and  internal  iliac.^*  They  arc 
about  2  inches  in  length,  the  right  being  a  little  longer  than  the  left  one,  and 
each  is  crossed  by  the  ureter,  just  before  its  bifurcation. 

Describe  the  Internal  Iliac.^^  It  is  about  ly^  inches  long^  and  extends 
from  the  lumbo-sacral  articulation  to  the  great  sacro-sciatic  notch,  where  it 
divides  into  an  anterior  and  a  posterior  tnmk.  From  the  anterior  trunk  art 
given  off  from  above  downwards,  the— 

Superior  Vesical,  the  remaining  pervious  part  of  the  fcetal  hypogastric  artery. 
It  sends  branches  to  the  vas  deferens  and  the  ureter ;  and  one,  the  Middk 
Vesical,  to  the  base  of  the  bladder. 
Obturator,  through  the  canal  in  the  obturator  foramen  to  the  thigh,  ^rhere  il 
divides  into  An  internal  and  external  branch.  Within  the  pelvis  it  give 
off  an  iliac,  vesical,  and  a  pubic  branch.  In  one  out  of  3}^  cases  thi 
artery  arises  from  the  epigastric. 
Inferior  Vesical,  to  the  bladder,  prostate  gland,  and  vesiculae  seminales.     Il 

the  female  this  artery  is  called  the  Vaginal, 
Middle  Hemorrhoidal,  to  the  rectum. 
Uterine,  in  the  female,  anastomosing  with  the  ovarian. 
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Internal  Pudtc^  the  smaller  of  the  terminal  branches  of  the  anterior  trunk, 
supplies  the  external  generative  organs.     Its  branches  in  the  pelvis  are 
numerous  and  small,  in  the  perineum  they  are — 
Inferior  Hemorrhoidal.  Artery  of  the  Bulb. 

Superficial  Perineal.  Artery  of  the  Corpus  Cavemosum. 

Transverse  Perineal.  Dorsal  Artery  of  the  Penis. 

SciatiCf  the  other  terminal  branch,  supplies  the  muscles  on  the  back  of  the 
pelvis.     Its  branches  are  as  follows : — 
Muscular  Branches.  Coccygeal.  Muscular,  external 

Hemorrhoidal  Branches.    Inferior  Gluteal.  .    to  the  pelvis. 

Vesical  Branches.  Comes  Nervi  Ischiadid.  Articular  Branches. 

The  Posterior  Trunk  gives  off  the  following : — 
Ilio-lumbar^  dividing  into  lumbar  and  iliac  branches. 
Lateral  Sacral^  superior  and  inferior  on  each  side. 

Gluteal^  the  continuation  of  the  posterior  trunk,  divides  into  a  superficial  and 
a  deep  branch,  to  the  glutei  muscles,  the  skin  over  the  sacrum,  and  the 
hip-joint.  Before  dividing  it  gives  a  nutrient  branch  to  the  ilium,  and 
some  muscular  branches. 

4 

Describe  the  External  Iliac.  It  extends  to  beneath  the  centre  of  Poupart's 
[igament,  where  it  enters  the  thigh  and  becomes  the  Femoral  Artery ^  lying  be- 
tween the  femoral  vein  on  the  inside  and  the  anterior  crural  nerve  on  the  out- 
side— ^V.A.N.     Its  branches  are,  small  muscular  and  glandular,  and — 

MpigastriCf  which  usually  arises  a  few  lines  above  Poupart's  ligament,  passes 
between  the  peritoneum  and  the  transversalis  fascia,  to  the  sheath  of  the 
rectus  which  it  perforates,  and  ascends  behind  that  muscle,  to  anastomose 
by  numerous  branches  with  the  terminal  branches  of  the  internal  mam- 
mary and  inferior  intercostal.     It  gives  off — 

Cremasteric.  Pubic.  Muscular  Branches. 

Circumflex  Iliac^  arises  opposite  to  the  epigastric,  passes  along  the  crest  of 
the  ilium  to  anastomose  with  the  ilio-lumbar,  gluteal,  lumbar,  and  epigas- 
tric arteries. 

Describe  the  Femoral  Artery.  It  extends  firom  Poupart*s  ligament  to  the 
pening  in  the  adductor  magnus,  where  it  becomes  the  popliteal  artery.  Its 
ourse  corresponds  to  a  line  drawn  from  a  point  midway  between  the  anterior 
iperior  spine  of  the  ilium  and  the  symphysis  pubis,  to  the  inner  side  of  the 
iner  condyle  of  the  femur.  It  lies  in  a  strong  fibrous  sheath  with  the  femoral 
Bin,  but  divided  from  the  latter  by  a  fibrous  partition.  It  bisects  Scarpa*s 
iangle  in  the  upper  part  of  its  course,  where  it  is  superficial,  and  rests  on  the 
iner  margin  of  the  psoas,  which  separates  it  from  the  capsule  of  the  hip-joint 
s  branches  are  as  follows : — 


St^trfidal  Efigatlricf  to  the  sQp«[ficia1  Tascia  of  the  abdomen. 

^^  Stiperfieial  drcumJUx   Iliac,j  lo    the   skin 

over  the  iliac  crest. 
Superficial  Extimal  Pudic/i  to  the  integu- 
ment of  tbe  lower  abdomen,  peuis,  and 

Deep  Exiemal  Fudie,^  lo  the  skin  of  the 
scrotum  and  perineiun. 

ProfuKda  Femoris,'  arises  posteriorly  about 
I  or  2  inches  below  Poupart's  liga- 
meDt,  and  descends  to  the  lower  third  of 
the  back  of  the  thigh,  giving  off  the  fol- 
lowing branches : — 

Eit.  Circumflex.^     Int.  Circumflex,/ 
3  Perforating.* 

Muscular  Branches,  i    to   the  sartorius  and 

Anastomotica  Magna,  arises  from  the  femo- 
ral in  Hunter's  canal,  and  divides  into  a 
superficial  and  deep  branch,  the  latter 
anastomosing  around  the  Itnee-joint  with 
tbe  superior  external  and  internal  articu' 
lar  arteries,  and  the  recurrent  tibial. 

Describe  the   Popliteal  Artery.     It  eitends 

fi-om  the  opening  in  tbe  adductor  magnus  to  the 

lower   border   of  tbe    popliteus   muscle,  wbete, 

having  passed  behind  the  knee-joint,  it  divides  into  the  anterior  and  posterior 

tibial  arteries.     Its  branches  are  as  follows  : — 

Superior  Muscular  Branches.  Superior  Internal  ArHcularJ 

Inferior  Muscular,  or  Sural.  Atygos  Articular. 

Cutaneous  Branches.  Inferior  External  Articular. 

Superior  Exiemal  Articular.  Inferior  Internal  Ariieular. 

These  are  distributed  around  the  knee-joint  in  a  free  anastomosis. 
The  3zygQ&  branch  perforates  the  posterior  ligament  of  the  joint  to  reach  the 
internal  ligaments  and  the  synovial  membrane. 

Describe  the  Anterior  Tibial  Arttiy.  It  extends  Irani  the  bifurcation 
of  the  popliteal  lo  the  front  of  the  ankle-joinl,  where  it  becomes  the  DorsaHi 
Pedis.  It  pa.sses  between  the  two  heads  of  the  tibialis  posticus,  over  the  upper 
edge  uf  the  interosseus  memln^ne  and   along  its  anterior  suriace,  resting  on 
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the  tibia  for  its  lower  one-third.  It  is  accompanied  by  the  anterior  tibial  nerve 
close  to  it  externally,  and  is  crossed  below  by  the  tendon  of  the  extensor  pro- 
prius  pollicis.     Its  branches  are — 

Recurrent  Tibial,         Muscular.         External  and  Internal  Malleolar. 

Describe  the  Dorsalis  Pedis  Artery.  It  is  the  continuation  of  the  ante- 
rior tibial,  extending  from  the  front  of  the  ankle-joint  to  the  1st  interosseous 
space,  where  it  terminates  in  the  Dorsalis  Hallucis  and  the  Communicating. 
The  anterior  tibial  nerve  lies  close  to  its  outer  side.  Its  branches  are  as 
follows : — 

Tarsea,  passing  outwards  along  the  tarsus. 

Metatarsea,  giving  off  3  interosseae,  and  they  7  digital. 

Dorsalis  Hallucis^  to  the  great  toe  and  the  inner  side  of  the  second  toe  by 

its  3  digital  branches. 
Communicating,  which  dips  down  into  the  sole  of  the  foot  in  the  1st  inter- 
osseous space  of  the  metatarsus,  to  inosculate  with  the  external  plantar ; 
and  gives  off  2  digital  branches  to  the  plantar  surface  of  the  great  and 
second  toes. 

Describe  the  Posterior  Tibial  Artery.  It  is  a  large  vessel,  extending 
from  the  bifurcation  of  the  popliteal  along  the  back  of  the  tibia  to  the  fossa 
below  the  inner  malleolus,  where  it  divides  into  the  Internal  and  External 
Plantar.  The  posterior  tibial  nerve  crosses  it  a  short  way  below  its  origin  and 
then  lies  close  to  its  outer  side  for  the  rest  of  its  course.  Its  branches  are  as 
follows : — 

Peroneal,  along  the  fibular  side,  giving  off  the  anterior  peroneal,  muscular 
branches,  and  the  nutrient  artery  of  the  fibula. 

Nutrient  of  the  Tibia,  the  largest  nutrient  artery  of  bone. 

Muscular  Branches,  to  the  posterior  muscles  of  the  leg. 

Communicating,  a  branch  to  the  peroneal  artery. 

Internal  Calcanean  Branches,  to  the  heel  and  sole  of  the  foot.  ( 

Describe  the  Internal  Plantar.  This  artery  is  the  smallest  of  the  termi- 
lating  branches  of  the  posterior  tibial,  and  passes  along  the  inner  side  of  the 
*oot  and  great  toe. 

Describe  fhe  External  Plantar  Artery.  It  sweeps  across  the  plantar 
ispect  of  the  foot  in  a  curve,  the  convexity  of  which  is  directed  outwards  and 
brwards ;  and  at  the  interval  between  the  bases  of  the  ist  and  2d  metatarsal 
)ones  it  inosculates  with  the  communicating  branch  from  the  dorsalis  pedis, 
brming  the  Plantar  Arch^  or  the  Stirrup  Anastomosis.  It  gives  off  numerous 
Quscular  branches,  and  the — 
Posterior  Perforating,  3  small  branches  passing  through  the  3  outer  interos- 
seous spaces. 

10*  H 
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Digital^  4  branches  supplying  the  sides  of  the  3  outer  toes  and  the  ooter 
side  of  the  2d  toe ;  its  inner  side,  together  with  the  great  toe,  being  sup- 
plied by  the  Digital  Branches  of  the  Dorsalis  Pedis  Communicating. 

Describe  the  Pulmooaiy  Artery.  It  alone  of  the  arteries  carries  venoci 
blood,  which  it  conveys  from  the  right  side  of  the  heart  to  the  lungs.  It  is 
only  about  2  inches  long,  and  nearly  all  within  the  pericardium ;  arising  froE 
the  right  ventricle  in  front  of  the  ascending  aorta,  passing  upwards  and  back 
wards  to  the  under  surface  of  the  arch  of  the  aorta,  where  it  bifurcates,  and  b 
connected  to  the  aorta  by  a  Bbrous  cord,  the  remains  of  the  ductus  arteriosas 
of  the  foetus.     Its  terminal  branches  are  the — 

Right  and  Left  Pulmonary  Arteries^  the  latter  being  the  shorter  of  the  two; 
pass  horizontally  outwards  to  the  roots  of  their  respective  lungs,  where  ead 
divides  into  two  branches,  which  again  and  again  subdivide  to  ramify  through- 
out the  lung  tissue  and  end  in  the  capillaries  of  those  organs. 

ARTERIAL    ANASTOMOSES. 

Describe  the  Anastomosis  aroand  the  Shoulder-joint.  It  is  formed  1? 
the  following  8  arteries,  viz. — 

Posterior  Scapular^  br.  of  transv.  colli.         Suprascapular,  br.  of  thyroid  axis. 
Subscapular,  br.  of  axillary.  Ant.  Circumflex,  br.  of  axillary. 

Dorsalis  Scapulct,  br.  of  subscapular.  Post,  Circumflex,  br.  of  axillary. 

Infraspinous,  br.  of  dorsalis  scapulae.  Acromial,  br.  of  acromio-thoracic. 

What  Arteries  Anastonx>se  around  the  Elbow-joint?    The — 
Superior  Profiinda,  br.  of  brachial.         Radial  Recurrent,  br.  of  radiaL 
Inferior  Profunda,  br.  of  brachial.         Recurrent  Interosseous,  br.  of  posteiid 
Anastomotica  Magna,  br.  of  brachial.  interosseous. 

Posterior  Articular,  br.  of  superior      Anterior  Ulnar  Recurrent,  hx,oi\Ca^ 
profunda.  Posterior  Ulnar  Recurrent,  br.  of  ulnar. 

What  Arteries  Anastomose  around  the  Hip-jcnnt  ?    They  are  the 
Gluteal,  Hio'lumbar,  and  Circumflex  Iliac,  with  the  External  Circumflex, 
Obturator  and  Sciatic,  with  the  Internal  Circumflex. 
Comes  Nervi  Ischiadici,  with  the  Perforating  branches  of  the  Profunda, 

Name  the  Arteries  Anastomosing  aroimd  the  Knee-joint.    The — 
Descending,  br.  of  ext.  circumflex.  Sup.  Int.  Articular,  br,  of  popliteal 

Anastomotica  Magna,  br.  of  femoral.      Inf.  Ext.  Articular,  br.  of  popliteal 
Inferior  Perforating t  br.  of  profunda.     Inf.  Int.  Articular,  br.  of  popliteal. 
Superior  Ext,  Articular, \x,  of  popliteal.  Recurrent  Tibial,  br.  of  anterior  tibial 

How  is  the    Collateral  Circulation  established  after  Ligature   of  ^ 
Carotid  or  Subclavian  ?    By  the  following  anastomoses,  viz. — 

Superior  Thyroid,  br.  of  external  carotid,  with  the  Inferior  Thyroid^  hr.  d 
the  thyroid  axis,  from  the  subclavian. 
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Arteria  Princeps  Cervicis^  br.  of  occipital,  from  the  external  carotid,  with 
the  Vertebmlf  br.  of  subclavian,  and  the  Profitnda  Cervicu^  br.  of  the 
superior  intercostal,  from  the  subclavian. 

What  is  the  Longest  Anastomosis  in  the  Body?  That  between  the 
subclavian  and  the  external  iliac  by  the  anastomosis  of  the  Superior  Epigastric, 
br.  of  the  internal  mammary,  with  the  Deep  Epigastric,  br.  of  the  external 
iliac. 

[The  circle  of  Willis  has  been  described  on  page  io6 ;  the  palmar  and  plantar 
arches  on  pages  io8  and  113  respectively;  and  the  anastomosis  on  the  mem- 
brana  tympani  on  page  105.] 

THE  VEINS. 

What  are  the  Veins  ?  Vessels  carrying  blood  towards  the  heart.  Their 
walls  are  composed  of  3  coats,  an  internal,  serous ;  a  middle,  muscular ;  and 
an  external,  fibrous.  They  all  carry  carbonized  or  venous  blood,  except  the 
pulmonary  veins,  which  bring  oxygenated  blood  to  the  left  side  of  the  heart. 
The  deep  veins  accompany  the  arteries,  generally  in  the  same  sheath,  and  are 
given  the  same  names.  The  secondary  arteries,  as  the  radial,  ulnar,  brachial, 
etc.,  have  each  two  veins,  called  Vena  Comites,  The  superficial  veins  are 
usually  unaccompanied  by  arteries,  and  lie,  as  a  rule,  between  the  layers  of 
the  superficial  fascia,  terminating  in  the  deep  veins.  Many  veins  are  so  irreg- 
ular in  their  origin  that  they  cannot  be  accurately  described ;  they  all  anasto- 
mose with  each  other  much  more  freely  than  do  the  arteries. 

What  are  Sinuses?  They  are  venous  channels,  differing  from  veins  in 
structure,  but  answering  the  same  purpose.  Those  of  the  cranium  are  formed 
by  the  separation  of  the  layers  of  the  dura  mater. 

How  are  the  Veins  divided?  Into  the  Pulmonary,  Systemic,  and  Portal 
Systems;  the  latter  being  an  appendage  of  the  systemic,  its  capillaries  rami- 
fying in  the  liver. 

What  Veins  have  no  Valves  ?  The  venae  cavae,  hepatic,  portal,  renal, 
uterine,  ovarian,  cerebral,  spinal,  pulmonary,  umbilical,  and  the  very  small 

veins. 

Name  the  principal  Veins  of  the  Head  and  Neck.    They  are  the — 
(i.)  Exterior  veins.  (2.)  Veins  of  the  diplo5  and  cranium. 

pQcial.  Veins  of  the  Diploe.  Transversa  Sinus, 

Temporal.  Cerebral  and  Cerebellar.  Cavernous  Sinus. 

Internal  Maxillary.  Superior  Longitudinal  Sinus.      Occipital  Sinus. 

Temporo-maxUlary.  Inferior  Longitudinal  Sinus.      Superior  Petrosal  Sinus. 

Posterior  Auricular.  Straight  Sinus.  Inferior  Petrosal  Sinus. 

Occipital.  Circular  Sinus.  Lateral  Sinus. 
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(3.)  Veins  of  the  neck  draining  the  above-named. 

External  yugular^  terminating  in  the  subclavian  vein.* 

Posterior  External  Jugular,  opens  into  the  external  jugular. 

Anterior  Jugular^  enters  the  subclavian  vein  near  the  external  jugular. 

Internal  Jugular,^  formed  by  the  junction  of  the  two  last-named  sinuses  at  the 
jugular  foramen,  and  uniting  with  the  subclavian  vein  to  form  the  innomi- 
nate, at  the  root  of  the  neck.  In  its  course  it  receives  the  facial,  lingual, 
pharyngeal,  superior  and  middle  thyroid  veins,  and  the  occipital. 

Vertebral,  descends  the  foramina  in  the  transverse  processes  of  the  cervical 
vertebrae,  and  empties  into  the  innominate  vein. 

Name  the  Veins  of  the  Upper  Extremity.  They  are  in  two  sets,  super- 
ficial and  deep.  The  deep  follow  the  arteries,  generally  as  venae  comites, 
beginning  in  the  hand  as  Digital,  Interosseous,  and  Palmar  veins,  they  unite 
in  the  Deep  Radial  and  Ulnar  which  unite  to  form  the  Vena  Comites  of  the 
brachial  artery  at  the  bend  of  the  elbow.  The  superficial  veins  lie  in  the 
superficial  fascia;  they  are  as  follows: — 

Jiadial I  Median  Cephalic.     Cephalic,  \  Axillary 

Median ^  V     y^^^ 

Anterior  and  Posterior  Ulnar ^  Median  Basilic,       Basilic.   ) 

Name  the  principal  Veins  of  the  Thorax.  They  are  as  follows,  viz.— 
Internal  Mammary.              Bronchial.  Eight  Azygos  [major). 

Inferior  Thyroid.  Mediastinal.  Left  Lower  Azygos  (minor). 

Intercostal,  Pericardiac.  Left  Upper  Azygos  (minimus). 

What  are  the  Azygos  Veins  ?  They  supply  the  place  of  the  venae  cavse  in 
the  region  where  these  trunks  are  deficient,  being  connected  with  the  heart. 
The  Eight  Azygos^''  begins  by  a  branch  from  the  right  lumbar  veins  usually, 
passes  through  the  aortic  opening  in  the  diaphragm,  and  ends  in  the  superior 
vena  cava,  having  drained  9  or  10  right  lower  intercostals,  the  vena  azygos 
minor,  the  right  bronchial,  oesophageal,  mediastinal,  and  vertebral  veins.  The 
Left  Lower  Azygos^  begins  by  a  branch  from  the  left  lumbar  or  renal,  passes 
the  left  cms  of  the  diaphragm,  crosses  the  vertebral  column  and  ends  in  the 
right  azygos,  having  drained  4  or  5  lower  intercostals.  The  Left  Upper  Azygos 
drains  2  or  3  left  intercostals  and  empties  into  either  of  the  other  two.  It  is 
often  wanting,  its  place  being  filled  by  the  left  superior  intercostal  vein.*^ 

Name  the  Spinal  Veins.  They  may  be  arranged  into  4  sets,  as  follows, 
viz. — 

Medulli-spinal,  the  veins  of  the  spinal  cord,  which  lie  in  plexus  form  between 
the  pia  mater  and  arachnoid.  They  unite  into  2  or  3  small  trunks  near 
the  base  of  the  skull,  which  terminate  in  the  inferior  cerebellar  veins  or 
in  the  petrosal  sinuses. 
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yens  Basis  Verttbrarum,  empty  into  the  anterior  longitudinal. 
Longitudinal,  in  two  plexuses,  anterior  and  posterior,  ninning  the  whole 

length  of  the  spinal  canal.     The  posterior  join  the  dorsi-spinal  veins,  the 

anterior  empty  into  the  veitebrol,  intercostal,  lumbar,  and  «acrBl  veins  in 

their  various  regions. 
Darsispinal,    form    a   plexus    around    the  Fia.  fc. 

spines,  processes,  and  lamins  of  all  the 

vertebrBS.    They  empty  into  the  vertebral, 

intercostal,  lumbar,  and  sacral  veins  in 

their  respective  regions. 
Describe  the  Subclavian  Vein.  It  is  the 
continuation  of  tbe  axillary,  extending  from 
be  outer  margin  of  the  1st  rib  to  the  sterno- 
lavicular  articulation,  where  it  unites  with  the 
ntemal  jugular  lo  form  the  innominate  vein. 
It  the  angle  of  junction  enters  the  thoracic 
uct  on  the  left  side  of  the  body  and  Ibe  right 
/mphatic  duct  on  the  right  side.  In  its  course 
.  receives  Ihe  external  and  anterior  jugular 
eins  and  a  branch  from  the  cephalic. 

Describe  the  VenK  Innomiiiatte.  The 
vo  innominate  veins  are  each  formed  by  Ihe 
nion  of  the  subclavian  and  internal  jugular, 
nd  unite  below  the  ist  costal  cartilage  to 
trm  the  superior  vena  cava.  7^  Rigii  In- 
omiHotf  is  about  IJ^  inch  long,  and  receives, 
^ides  its  constilaent  branches,  the  right  in- 
Tnal  mammary,  right  inferior  thyroid,  and 
ght  superior  intercostal  veins.  Tkt  Lift  In- 
ominat^  Is  about  3  inches  long,  and  in  its 
>urse  it  receives  the  vertebral,  inferior  thy- 
lid,  internal  mammary,  and  superior  inter- 
istal  veins  of  the  lefl  side. 
E>escribe  the  Superior  Vetw  Cava.'     It  is 

short  trunlt  about  2J^  or  3  inches  in  ienglh,  formed  by  the  union  of  the  vena 
nominat£e,  and  receives  all  the  blood  from  the  upper  half  of  ihe  body,  termi- 
iting  in  the  right  auricle  of  the  heart.  It  is  half  covered  by  ihe  pericardium, 
id  receives  the  vena  azygos  major  and  small  pericardiac  and  mediastinal  veins. 
Name  the  Principal  Vdns  of  the  Lower  Ertremity.  They  are  in  two 
te,  superficial  and  deep.     The  deep  are  the  Vena  Camiits  of  the  anterior  and 
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posterior  tibial  and  peroneal  arteries,  which  collect  the  blood  fr(xn  the  deep 
parts  of  the  foot  and  leg,  and  unite  in  the — 

PoplitecU^  which  becomes  the  Femoral^  and  it  the  External  IHeu  in  the  saute 
manner  a«  the  respectively-named  arteries. 
The  superficial  veins  of  the  lower  extremity  are  the— 

Internal  or  Long  SaphenouSy  on  the  inside  of  the  leg  and  thigh,  enters  ik 
femoral  at  the  saphenous  opening  i^  inch  below  Poupart's  ligament  b 
its  course  it  receives  the  following : — 

Cutaneous  Branches.  Superficial  Circumflex  Biac 

Superficial  Epigastric.  Pudic.  Communicating  Branches. 

External  or  Short  Saphenous^  formed  by  branches  from  the  dorsum  and  onte 
side  of  the  foot,  it  ascends  behind  the  outer  malleolus,  up  the  middle  i 
the  back  of  the  leg,  and  empties  into  the  popliteal  vein. 

Describe  the  Internal  Iliac  Vein.io  It  is  formed  by  the  venae  comites  of  th 
branches  of  the  internal  iliac  artery,  except  the  umbilical.  It  terminates  win 
the  external  iliac,  at  the  sacro-iliac  articulation,  to  form  the  common  iliac  vea 
It  receives  the  following  veins : — 

Gluteal.     Internal  Pudic,      Hemorrhoidal  and  Vesico-      Uterine  and  Vs^ 
Sciatic,      Obturator,  prostatic^  in  the  male.  nal  PlexuseSyi 

the  female. 

Describe  the  Common  Iliac  Veins.^'  They  are  each  formed  by  the  rm 
of  the  two  iliac  veins  as  above  described,  and  unite  between  the  4th  and  j! 
lumbar  vertebrae  to  form  the  inferior  vena  cava,  the  right  common  iliac  ben 
the  shortest  of  the  two.  Each  receives  the  Ilio-lumbar^  sometimes  the  L(M 
Sacralf  and  the  left  one  in  addition  the  Middle  Sacral  Vein^  which  sometiitt 
ends  in  the  vena  cava. 

Describe  the  Inferior  Vena  Cava.^  It  extends  from  the  junction  of  the  ti 
common  iliac  veins,  passing  along  the  front  of  the  spine,  through  the  tending 
centre  of  the  diaphragm,  to  its  termination  in  the  right  auricle  of  the  hd 
It  receives  the  following  veins : — 

Lumbar,^*  Renal}^  Phrenic. 

Right  Spermatic}^  Supra-renal,  Hepatic)^ 

Describe  the  Portal  Sjrstem.  The  portal  S3rstem  is  formed  by  the  Supen 
and  Inferior  Mesenteric ^  Splenic ^  and  Gastric  Veins,  which  collect  the  bio 
from  the  digestive  viscera,  and  by  their  union  behind  the  head  of  the  p 
creas  form  the  Portal  Veiny  which  enters  the  transverse  fissure  of  the  li^ 
where  it  divides  into  2  branches,  and  these  again  subdivide,  ramifying  thronj 
out  that  organ,  therein  receiving  blood  also  from  the  branches  of  the  hepi 
artery.  Its  contents  enter  the  inferior  vena  cava  by  the  hepatic  vein,  t 
portal  vein  is  about  4  inches  long,  receives  the  Gastric  and  Cystic  Veins,  2d 
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ibnned  by  die  union  of  the  superior  mesenteric  and  splenic  yeins,  the  inferior 
mesenteric  joining  the  splenic,  which  also  receives  one  of  the  gastric,  the  other 
emptying  into  the  portal. 

Name  the  Cardiac  Veins.    They  return  the  blood  from  the  tissue  of  the 
heart  into  the  right  auricle.    They  are  the — 
Great  Cardiac  Vein,  Anterior  Cardiac  Veins, 

Posterior  Cardiac  Vein,  Vena  ThebesH, 

Coronary  Sinus^  is  a  dilatation  of  the  great  cardiac  vein,  receiving  the  pos- 
terior cardiac  and  an  oblique  vein  from  the  left  auricle. 

Describe  the  Pulmonaiy  Veins.  They  alone  of  the  veins  carry  arterial 
blood,  banning  in  the  capillaries  of  the  lungs,  forming  a  single  trunk  for 
each  lobule,  which,  uniting  into  a  single  trunk  for  each  lobe,  form  two  main 
trunks  from  each  lung  which  open  separately  into  the  left  auricle.  Sometimes 
the  3  lobe-trunks  of  the  right  lung  remain  separate  to  their  termination  in  the 
auricle,  and  not  unfrequently  a  common  opening  serves  for  the  2  left  pulmo- 
nary veins. 

THE  ABSORBENTS. 

What  are  the  Lymphatics  ?  They  are  very  delicate,  transparent  vessels, 
formed  of  three  coats  like  arteries  and  veins,  found  in  nearly  every  part  of  the 
body,  except  the  brain,  spinal  cord,  eyeball,  cartilage,  tendons,  membranes  of 
the  ovum,  placenta,  umbilical  cord,  nails,  cuticle,  hair,  and  bone.  They  are 
nourished  by  nutrient  vessels,  and  have  valves,  but  no  nerves,  so  far  as  known. 
They  convey  lymph  to  the  blood. 

What  are  the  Lacteals  ?  They  are  the  lymphatics  of  the  small  intestine, 
conveying  the  chyle  therefrom  into  the  blood. 

What  are  the  Lymphatic  Glands?  Small  solid  bodies  placed  in  the 
course  of  the  absorbent  vessels,  and  found  chiefly  in  the  mesentery,  along  the 
great  blood-vessels,  in  the  mediastina,  axilla,  neck,  front  of  the  elbow,  groin, 
and  popliteal  space.  The  lymphatics  and  lacteals  before  entering  these  glands 
break  up  into  smaller  branches,  the  afferent  vessels,  which  form  a  plexus  in 
the  gland,  and  pass  out  as  efferent  vessels  to  unite  again  in  one  trunk.  They 
also  contain  spheroidal  bodies  about  -^J^  inch  in  diameter.  These  glands 
are  named  after  the  regions  in  which  they  are  situated,  as  the  axillary,  inguinal, 
mesenteric,  etc. 

Describe  the  Thoracic  Duct.  It  is  the  main  channel  for  the  lymph  and 
chyle  from  the  whole  body  except  the  right  arm  and  lung,  right  side  of  the 
head,  heart,  neck,  and  thorax,  and  the  convex  surface  of  the  liver.  It  begins 
in  the  Receptaculum  ChyH^  in  front  of  the  2d  lumbar  vertebra,  passes  through 
the  aortic  opening  in  the  diaphragm,  and  at  the  upper  border  of  the  yth  cer- 
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▼ical  vertebra  it  curves  forwards,  outwards,  and  downwards,  terminating  in  the 
left  subclavian  vein  at  its  junction  with  the  internal  jugular. 

Describe  the  Right  Lymphatic  Duct.  It  is  about  an  inch  long,  tenni- 
nating  in  the  right  subclavian  vein  at  its  union  with  the  internal  jugyilar,  and 
draining  the  lymphatics  of  those  parts  which  are  not  connected  with  the  tho- 
racic duct. 

THE   NERVOUS   SYSTEM. 

How  is  the  Nervous  System  divided?  Into  the  Cerebro-spinaly  or 
nervous  system  of  animal  life;  and  the  Sympathetic^  or  nervous  system  of 
organic  life. 

What  is  the  Structure  of  the  Nervous  tissue?  It  is  formed  of  two 
substances  essentially  different  from  each  other,  the  White  or  fibrous,  and  the 
Gray  or  vesicular  matter.  Chemically  these  contain  phosphorized  fat,  albumen, 
and  water.  A  third  form,  the  Gelatinous,  is  yet  a  subject  of  disagreement 
among  authorities. 

Describe  the  White  Nerve-matter.  It  is  composed  of  a  number  of  tubes, 
each  consisting  of  a  central  Axis- cylinder ^  surrounded  by  the  White  Substance 
of  Schwann,  and  this  again  enclosed  in  the  tubular  membrane,  or  Nerve-sheath. 
The  whole  arrangement  is  precisely  analogous  to  that  of  a  submarine  telegraphic 
cable.  A  bundle  of  such  tubes  is  invested  by  a  covering,  the  Neurilemma,  or 
perineurium,  and  is  called  a  Nerve,  and  is  nourished  by  a  minute  capillary 
system  of  blood-vessels. 

How  do  Nerves  terminate  ?  Sensory  nerves  end  peripherally  as  plexuses 
in  their  end-organs  in  the  tissues.  Motor  nerves  end  peripherally  in  muscles 
as  plexuses,  or  plates.    Their  central  termination  is  not  yet  understood. 

Of  what  does  the  Cerebro-spinal  system  consist?  Of  the  brain,  the 
spinal  cord,  the  ganglia,  and  the  cranial  and  spinal  nerves. 

THE   BRAIN. 

What  are  the  Membranes  of  the  Brain  ?  The  dura  mater,  the  arach- 
noid, and  the  pia  mater. 

Describe  the  Dura  Mater.  It  is  a  dense  fibrous  membrane  lining  the 
interior  of  the  skull,  and  forming  the  internal  periosteum  of  the  cranial  bones. 
It  is  continuous  with  the  dura  mater  of  the  spinal  cord,  and  is  attached  to 
many  parts  of  the  base  of  the  skull.  It  presents  the  following  for  exami- 
nation : — 

Fahc  Cerebri,  an  arched  process  sent  into  the  longitudinal  fissure  of  the  brain, 
contains  in  its  upper  and  lower  margins  the  superior  and  inferior  longi- 
tudinal sinuses. 
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Tentorium  CerebelH,  a  lamina  of  dura  mater  supporting  the  posterior  lobes  of 
the  brain,  and  covering  the  upper  surface  of  the  cerebellum.     It  incloses 
the  lateral  and  superior  petrosal  sinuses. 
J^alx  Cerebelli,  projects  between  the  lateral  lobes  of  the  cerebellum,  fh)m  the 

tentorium  to  the  foramen  magnum. 
Pacchionian  Bodies,  clusters  of  white  granulations  situated  on  the  outer 
and  inner  surfaces  of  the  dura  mater,  in  the  superior  longitudinal  sinus, 
and  on  the  pia  mater,  found  only  after  the  7th  year,  and  of  unknown 
function. 
Describe  the  Arachnoid.    It  is  the  serous  sac  which  forms  the  middle 
membrane,  having  a  visceral  and  a  parietal  layer,  the  latter  being  reflected 
over  the  interior  surface  of  the  dura  mater.     The  Anterior  Sub-arachnoid  Space 
is  the  interval  between  it  and  the  pia  mater  of  the  brain  at  the  base,  where  it 
is  extended  across  between  the  two  middle  lobes.     The  Posterior  Stib-arachnoid 
Space  is  a  similar  interval  between  the  hemispheres  of  the  brain  and  the  me- 
dulla oblongata.     These  spaces  communicate  together  across  the  crura  cere- 
bri ;  and  also  with  the  general  ventricular  cavity,  by  an  opening  in  the  lower 
boundary  of  the  4th  ventricle  ;  and  contain  the  cerebro-spinal  fluid  which  forms 
a  water-bed  for  the  nervous  centres.     The  sac  of  the  arachnoid  also  contains  a 
serous  fluid  in  small  quantity. 

What  is  the  Pia  Mater  ?  It  is  the  vascular  membrane,  being  supplied  by 
the  branches  of  the  internal  carotid  and  vertebral  arteries.  It  covers  the  sur- 
face of  the  brain,  dipping  down  into  all  the  sulci,  and  forms  the  velum  inter- 
positum  and  choroid  plexus  of  the  4th  ventricle ;  and  contains  lymphatics  and 
nerves. 

How  is  the  Brain  divided  ?  Into  the  cerebrum,  cerebellum,  pons  Varolii, 
and  medulla  oblongata.  Its  average  weight  in  the  male  adult  is  49^  oz.,  in 
the  female  44  oz.,  of  which  the  cerebrum  is  about  seven-eighths.  The  ex- 
treme weights  in  278  male  cases  were  65  oz.  and  34  oz., — in  191  female  cases, 
56  oz.  and  31  oz. 

Describe  the  principal  Lobes  and  Fissures  of  the  Cerebrum.  Each  lateral 
half  of  the  cerebrum,  or  hemisphere,  has  the  following  5  lobes  and  8  fissures, 
besides  many  of  less  importance. 

Frontal  Lobe,  bounded  internally  by  the  longitudinal  fissure,  below  by  the 

fissure  of  Sylvius,  and  posteriorly  by  the  fissure  of  Rolando. 
Parietal  Lobe,  extending  down  to  the  fissure  of  Sylvius,  and  antero- poste- 
riorly from  the  fissure  of  Rolando  to  the  parieto-occipital. 
Occipital  Lobe,  behind  the  parieto-occipital  fissure. 

TemporO'Spkenoidal  Lobe,  lying  in  the  middle  fossa  of  the  skull,  and  bounded 
in  front  by  the  fissure  of  Sylvius. 
11 
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Central  Lobe,  or  Island  of  Reil^  lies  in  the  fissure  of  Sylvius,  covered  by  the 

frontal  and  temporo-sphenoidal  lobes. 
Longitudinal  Fissure^  separating  the  two  hemispheres. 
Fissure  of  Syhnus^  at  the  base  of  the  brain,  extending  outwards  on  each 

side,  and  dividing  into  2  branches,  an  ascending  and  a  horizontal  one. 

It  lodges  the  middle  cerebral  artery. 
Fissure  of  Rolando,  on  the  superior  surface,  extending  from  the  longitudi- 
nal fissure  about  its  centre,  downwards  and  forwards  towards  the  fissure 

of  Sylvius,  separating  the  frontal  and  parietal  lobes. 
ParietO'Occipital  Fissure,  extends  firom  the  longitudinal  fissure  outwards  for 

about  an  inch  between  the  parietal  and  occipital  lobes.     It  is  better 

marked  in  a  longitudinal  section  of  the  brain. 
Calloso-marginal  Fissure,  above  the  gyrus  fomicatus  on  the  inner  surface  of 

the  hemisphere. 
TransTferse  Fissure,  between  the  middle  lobe  and  the  cms  cerebri,  at  the 

base  of  the  brain.     It  admits  the  pia  mater  to  the  lateral  ventricle. 
Calcarine  Fissure,  also  seen  on  the  inner  surface,  extending  from  the  lower 

end  of  the  parieto-occipital  fissure  outwards  to  the  posterior  border  of  the 

occipital  lobe. 
First  Temporo-sphenoidal  Fissure,  below  the  fissure  of  Sylvius,  on  the  lateral 

surface  of  the  brain. 

Name  the  principal  Convolutions  of  the  Cerebrum.  The  superior 
and  inner  surfaces  of  each  hemisphere  are  formed  of  convolutions  {gyrt)  with 
intervening  furrows  [sulci)  of  various  depths,  both  gyri  and  sulci  being  formed 
of  gray  matter  thus  arranged  to  enable  it  to  present  a  great  extent  of  surface. 
The  convolutions  are  not  uniform  in  all  brains  as  to  arrangement,  nor  are  the^ 
S3rmmetrical  in  the  two  hemispheres.  The  most  constant  are  the  fbllowing:— 
Gyrus  Fomicatus,  the  convolution  over  the  corpus  callosum,  seen  on  the 

inner  surface,  arching  from  before  backwards. 
Convolution  of  the  Longitudinal  Fissure,  along  the  edge  of  that  fissure  oo 
the  superior  surface,  curving  over  the  front  and  back  of  each  hemisphere, 
to  the  base  of  die  brain. 
Ascending  Frontal,  lies  in  front  of  the  fissure  of  Rolando. 
Ascending  Parietal,  lies  behind  the  fissure  of  Rolando. 
Angular  Gyrus,  or  Pli  Courbe,  around  the  posterior  end  of  the  first  temporo- 
sphenoidal  fissure. 
Many  other  convolutions  are  named  by  writers  on  the  localization  of  ce^^ 
bral  functions,  such  as  the  temporo-sphenoidal,  occipital,  supra-marginal  con- 
volutions, etc.    Their  names  will  be  found  sufficiently  explanatory  of  their 
several  locations.    The  Cuneus,  Precuneus,  and  Paracentral  Lobule  are  names 
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^ven  to  the  regions  between  the  calcarine,  parieto-occipital,  and  calloso-marginal 
issures,  the  last-named  locality  lying  in  front  of  the  last-named  fissure. 

Name  the  Points  in  view  on  the  Inferior  Surfiice  of  the  Brain.    From 

>efore  backwards,  excluding  the  cranial  nerves,  are  the  following: — 

Longitudinal  Fissure ^  its  anterior  portion. 

Corpus  Callosum,  the  great  transverse  commissure  of  the  brain. 

Lamina  Cinerea,  a  thin,  gray  layer,  beneath  the  optic  tracts. 

Fissure  of  Sylvius^  between  the  anterior  and  temporo-sphenoidal  lobes. 

Anterior  Perforated  Space,  for  vessels  to  the  corpora  striata. 

Optic  Commissure,  formed  by  the  junction  of  the  optic  tracts. 

Tuber  Cinereum,  a  gray  lamina  behind  the  optic  commissure,  forming  part 
of  the  floor  of  the  3d  ventricle. 

Infundibulum,  a  hollow  process,  connecting  the  pituitary  cavity  with  the  3d 
ventricle  in  the  fcetus. 

Pituitary  Body,  a  vascular  bi-lobed  body,  of  glandular  structure,  projects 
from  the  infundibulum  into  the  sella  turcica  of  the  sphenoid. 

Corpora  Albicantia,  two  round,  white  eminences,  united  together;  they  are 
the  anterior  crura  of  the  fornix  folded  on  themselves. 

Posterior  Perforated  Space  {Pons  Tarini),  for  vessels  to  the  optic  thalami. 

Crura  Cerebri,  or  cerebral  peduncles,  connect  the  cerebrum  with  the  cere- 
bellum, spinal  cord,  and  medulla  oblongata ;  containing  the  fibres  passing 
to  the  basal  ganglia.  They,  with  the  optic  tracts,  form  the  boundaries  of 
the  Inter-peduncular  Space. 

Pons  Varolii,  to  be  described  separately.     [See  page  127.] 

"What  Ganglia  are  comprised  in  the  Brain  ?  Besides  the  gray  matter  of 
le  cerebral  hemispheres,  of  the  cerebellum,  and  of  the  medulla  oblongata, 
lere  are  the  following  at  the  base  of  the  brain : — 

Olfactory  Bulbs.  Optic  Thalami.  Tuber  Annulare. 

Corpora  Striata.  Tubercula  Quadrigemina. 

Describe  the  Basal  Ganglia.    They  are  as  follows,  viz. — 
Hfoctory  Bulbs  are  the  ganglia  of  the  sense  of  smell,  lie  one  on  each  side  of 
the  median  line,  upon  the  cribriform  plate  of  the  ethmoid,  and  are  connected 
with  the  hemispheres  by  the  Olfactory  Tracts, 

orpora  Striata,  the  motor  ganglia,  are  situated  in  the  floor  of  the  lateral 
ventricles,  and  therefore  within  the  hemispheres.  Each  corpus  striatum 
has  a —    . 

Caudate  Nucleus, — the  intraventricular  part. 
Lenticular  Nucleus, — the  extraventricular  part. 
Internal  Capsule,— divides  these  two  parts. 
^ptic  Thalami,  the  sensory  ganglia,  are  in  the  floor  of  the  lateral  ventricles. 
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behind  the  corpora  striata.  Each  thalamus  opticus  is  divided  into  an  antem 
tubercle  seen  in  the  lateral  ventricle,  and  a  posterior  tnbercle  beneath  tk 
fornix. 

Corpora  Quadrigeminaf  or  Optic  Lobes  (2  nates  and  2  testes)^  lie  beneath  tbe 
posterior  lobes,  near  the  union  of  the  cerebrum  and  cerebellum.  They  fons 
two  single  ganglia  for  vision.     [Described  under  Meso-cephaloa.] 

Tuber  Annulare,  a  ganglion  in  the  substance  of  the  pons  Varolii,  the  seat  a 
indistinct  sensation  probably. 

Name  the  Commissures  of  the  Bfam.  These  connecting  bonds  mmiber  \\ 
in  all,  of  which  10  are  longitudinal,  and  9  transverse  in  direction,  riz. — 

Longitudinal  Commissures,  TVansverse  Commissures, 

Olfactory  Tracts.  Anterior  Commissure  of  3d  ventridt 

Taenia  Semicircularis.  Middle  Commissure  of  3d  ventrick. 

Crura  Cerebri.  Posterior  Commissure  of  3d  ventrick 

Processes  e  CerebcUo  ad  Testes.  Corpus  Callosum. 

Peduncles  of  the  Pineal  Gland.  Optic  Commissure. 

Fornix.  Pons  Varolii. 

Infundibulum.  Fornix,  is  a  transverse  commissure  t 

Lamina  Cinerea.  well  as  a  longitudinal  one. 

Gyrus  Fomicatus.  Posterior  Medullary  Velum. 

Fasciculus  Unciformis.  Vahre  of  Vienssens. 

What  are  the  Ventricles  of  the  Brain  ?  They  are  5  cavities,  each  of  whid 
is  situated  as  follows : — 

Two  Lateral  Ventricles,  within  the  substance  of  the  hemispheres. 

Third  Ventricle,  between  the  optic  thalami,  on  the  base  of  the  brain. 

Fourth  Ventricle,  between  the  cerebellum  and  the  medulla  oblongata. 

Fifth  Ventricle,  between  the  two  lateral,  in  the  septum  lucidum. 

Ventricle  of  the  Corpus  Callosum,  so  called,  is  merely  the  space  between  4 
upper  surface  of  that  commissure  and  the  margins  of  the  hemisphcR 
above  {labia  cerebri). 

The  Foramina  of  Monroe  connect  the  two  lateral  ventricles  with  the  3d;  tk 
Iter  e  Tertio  ad  Quartam  Venlriculum,  or  aqueduct  of  Sylvius,  connects  & 
3d  with  the  4th. 

Describe  and  bound  the  Lateral  Ventricles.  They  each  have  3  Comtuh  th 
anterior,  middle,  and  posterior,  and  are  bounded  as  follows: — 

Roof, — the  corpus  callosum. 

Floor, — the  corpus  striatum,  taenia  semicircularis  or  homy  band  of  Taring 
optic  thalamus,  choroid  plexus,  corpus  fimbriatum,  and  the  fornix. 

Internally, — ^the  septum  lucidum. 

Externally,  behind  and  in  front, — the  brain  substance. 
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What  are.  the  parts  ahove-named  ?  Some,  as  the  corpus  striatum,  opti«i 
thalamus,  etc.,  have  been  described  already;  the  others  are— 

Corpus  CaliosuMf  the  great  transverse  commissure,  archmg  backwards  to 
become  continuous  with  the  fornix,  reflected  below,  forming  thi  PeduncUi 
at  the  entrance  of  the  fissure  of  Sylvius;  and  marked  above  by  a  depres- 
sion, the  Raphi^  and  longitudinal  elevations,  the  Stria  Longitudinaies  or 
Nerves  efLancisi, 

Tanta  Semicircuiaris^  consists  of  commissural  fibres  between  the  corpus 
striatum  and  the  optic  thalamus. 

Choroid  Plexus  cf  Veins,  is  the  margin  of  a  fold  of  pia  mater  which  enters  at 
the  transverse  fissure,  passes  up  the  descending  comu,  passes  through  the 
foramen  of  Monroe,  and  as  the  Veium  JnterposUum  spreads  out  over  the 
roof  of  the  3d  ventricle. 

Corpus  Fimbriatum,  or  Tcenia  Hippocampi,  is  a  white  band,  the  edge  of  the 
posterior  pillar  of  the  fornix. 

JFomix,  is  a  commissure  situated  beneath  the  corpus  callosum,  but  continuous 
-with  it  posteriorly,  the  Septum  Lucidum  separating  them  in  front  It  is  of 
triangular  form  with  the  sqpex  in  front.  Its  Anterior  Crura  curve  down- 
wards to  the  base  of  the  brain,  are  there  reflected,  forming  the  Corpora 
Albicantia,  and  end  in  the  optic  thalami.  Its  Posterior  Crura  pass  down 
the  descending  horns  of  the  lateral  ventricles,  as  the  Hippocampi  Majores, 
The  Lyra  is  a  series  of  markings  on  its  under  surface. 

Septum  Lucidum,  consists  of  2  layers  of  white  and  gray  matter,  lined  by 
epithelium ;  is  placed  vertically  between  the  lateral  ventricles,  firom  the 
raph6  of  the  corpus  callosum  above  to  the  fornix  below.  The  cavity  in 
its  centre  is  the  5th  ventricle. 

Describe  the  Comua  of  the  Lateral  Ventricles.  The  Anterior  Comu 
:urves  over  the  anterior  end  of  the  corpus  striatum  into  the  anterior  lobe, 
rhe  Posterior  Comu  curves  downwards  and  inwards  in  the  occipital  lobe, 
.nd  contains  a  smooth  eminenee,  the  Hippocampus  Minor,  The  Middle  Comu 
lescends  into  the  middle  lobe  to  the  transverse  fissure  at  the  base  of  the  brain, 
iirving  backwards,  outwards,  downwards,  forwards,  and  inwards  (B.  O.  D. 
•*.  I.).     On  its  floor  are  the  following : — 

Hippocampus  Major ^  the  doubled-in  surface  of  the  gyrus  fomicatus. 

Pes  Hippocampi,  rounded  eminences  at  the  end  of  the  hippocampus. 

Pes  AccessoriuSf  or  Eminentia  Collateralis,  between  the  hippocampi,  at  the 
junction  of  the  middle  and  posterior  comua. 

Corpus  Fimbriatum,  a  continuation  of  the  posterior  pillar  of  the  fornix. 

Choroid  Plexus  of  Veins,  a  process  of  pia  mater,  already  described. 

Pascia  Dentata,  the  gray  serrated  edge  of  the  middle  lobe. 

Tremsverse  Fissure,  at  the  extremity  of  the  comu,  extending  to  the  median 
11* 
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line,  between  the  hippocampus  major  and  the  optic  thalamus.  It  opeis 
at  the  base  of  the  brain  between  the  middle  lobe  and  the  cms  cerebd, 
and  admits  the  pia  mater  to  the  middle  comu. 

Describe  and  bound  the  Third  Ventricle.  It  is  a  mere  fissure,  situated 
between  the  optic  thalami  in  the  median  line.  It  communicates  with  tk 
lateral  ventricles  above  by  the  foramina  of  Monroe,  and  with  the  4th  ventrick 
behind  by  the  iter  e  tertio  ad  quartam  ventriculum.  It  is  crossed  by  3  bandi 
the  anterior,  middle,  and  posterior  commissures,  the  middle  one  being  of  gnj 
matter,  the  others  of  white.  In  the  foetus  its  cavity  communicates  with  the  ^ 
ventricle,  and  through  the  infundibulum  with  the  cavity  of  the  pituitary  body 
It  is  bounded  as  follows : — 

J^oof, — ^the  velum  interpositum,  and  above  it  the  fornix. 

J^/oor, — the  parts  comprised  in  the  interpeduncular  space  at  the  base  of  tk 
brain,  viz. — the  lamina  cinerea,  tuber  cinereum,  infundibulum,  corpon 
aibicantia,  and  posterior  perforated  space. 

Anteriorly i — the  anterior  crura  of  the  fornix,  and  the  anterior  commissmc 
of  the  ventricle. 

Posteriorly i — the  posterior  commissure,  and  the  iter  e  tertio,  etc. 

Laterally ^ — the  optic  thalami  and  the  peduncles  of  the  pineal  gland. 

Describe  and  bound  the  Fourth  Ventricle.  The  fourth,  or  ventricle  i 
the  cerebellum,  lies  between  the  medulla  oblongata  and  the  cerebellum.  It  is 
considered  by  some  to  be  a  dilatation  of  the  central  canal  of  the  spinal  coit; 
and  is  enclosed  posteriorly  by  the  pia  mater ;  an  opening  in  which  admits  ^ 
entrance  and  exit  of  the  sub-arachnoid  fluid  from  the  sub-arachnoidean  space  i 
the  brain  and  spinal  cord,  and  a  fold  of  the  pia  mater  called  the  Chord 
Plexus,  It  also  communicates  with  the  3d  ventricle  by  the  iter  e  tertio^  tt 
Its  boundaries  are  as  follows : — 

Pooft — the  valve  of  Vieussens,  and  the  cerebellum. 

Anteriorly, — the  medulla  oblongata,  and  the  pons  Varolii. 

Posteriorly, — the  cerebellum. 

Laterally, — ^the  processus  e  cerebello  ad  testes,  the  posterior  pjrramids  ani 

the  restiform  bodies  of  the  medulla  oblongata. 
Floor, — ^the  posterior  median  fissure  of  the  medulla,  the  orifice  of  the  ceft 
tral  canal  of  the  cord,  the  locus  ceruleus  and  taenia  violacea  (both  of  bitf 
color),  the  fasculi  teretes  (2  spindle-shaped  elevations)  and  eminences  0^ 
origin  of  certain  nerves. 

Describe  the  FifUi  Ventricle.  It  is  situated  between  the  two  layers  of  A 
septum  lucidum,  and  therefore  between  the  lateral  ventricles.  Its  roof  is  formd 
by  the  corpus  callosum,  and  in  the  foetus  it  communicates  with  the  3d  ventricle 
by  an  opening  between  the  pillars  of  the  fornix.     It  usually  contains  fluid. 
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What  is  the  Meso-cephalon  ?  It  comprises  the  parts  which  connect  the 
erebnim  with  the  cerebellum  and  the  medulla  oblongata,  and  includes  the 
allowing  structures,  viz. : — 

Pons  Varolii^  a  great  transverse  commissure  seen  at  the  base  of  the  brain 
in  front  of  the  medulla.  Its  fibres  connect  the  hemispheres  of  the  cere- 
bellum with  each  other  and  the  medulla. 

Crura  Cerebri^  or  Peduncles  of  the  Cerebrum^  extend  from  the  pons  to  the 
corpora  striata  and  optic  thalami,  and  consist  of  the  Peduncular  Fibres 
which  pass  from  the  medulla  to  the  ganglia  named,  and  thence  upwards 
to  the  gray  matter  of  the  hemispheres  as  the  Corona  Radiata.  Each  cms 
contains  in  its  centre  a  mass  of  gray  matter  called  the  locus  niger. 

Valve  of  Vieussens^  is  a  thin  lamina  forming  the  roof  of  the  iter  e  tertio  ad 
quartam  ventriculiun,  and  stretched  between  the  two  processus  e  cerebello 
ad  testes.  Its  Frenulum  is  a  ridge  descending  on  its  upper  part  from  the 
corpora  quadrigemina. 

Corpora  Quadrigemina^  or  Optic  Lobes,  are  4  spherical  eminences  placed 
together  above  the  valve  of  Vieussens,  and  behind  the  3d  ventricle  be- 
neath the  posterior  border  of  the  corpus  callosum.  The  anterior  pair  are 
called  the  Nates,  the  posterior,  the  Testes,  and  they  are  connected  with  the 
optic  thalami  and  optic  tracts  by  4  bands,  their  Brachia ;  and  with  the 
cerebellum  by  a  white  cord  on  each  side,  the  Processus  e  Cerebello  ad  Testes* 
They  form  two  ganglia  for  the  centre  of  vision. 

Pineal  Gland,  is  a  small  conical  reddish  body  situated  between  the  nates,  on 
which  it  rests.  Its  4  peduncles  connect  it  with  the  anterior  crura  of  the 
fornix,  and  the  optic  thalami.  It  is  very  vascular,  and  has  a  small  cavity 
(said  to  communicate  with  the  3d  ventricle)  which  contains  a  viscid  fluid, 
and  some  concretions  formed  of  the  phosphates  of  lime,  magnesia,  and 
ammonia,  etc.,  called  the  Acervulus  Cerebri, 

Describe  the  Medulla  Oblongata.  This  ganglion  is  the  upper  enlarged 
rt  of  the  spinal  cord,  extending  from  the  upper  border  of  the  atlas  to  the 
ns  Varolii.  Its  posterior  surface  forms  the  floor  of  the  4th  ventricle,  its 
terior  surface  rests  on  the  basilar  groove  of  the  occipital  bone.  It  is  divided 
to  two  lateral  halves  by  die  Anterior  and  Posterior  Median  Fissures,  and  con- 
ns gray  matter  scattered  throughout  it,  from  which  the  cranial  nerves  from 
»  5th  to  the  1 2th  inclusive  arise  entirely  or  in  part.  In  it  are  supposed  to  lie 
5  centres  for  the  vaso-motor  and  the  cardiac  nerves,  also  centres  of  respira- 
•n,  phonation,  deglutition,  mastication,  and  expression.  On  each  side  it  pre- 
its  the  following, — 

Anterior  Pyramid,  formed  by  the  anterior  and  lateral  columns  of  the  spinal 
cord. 
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Olivary  Body,  behind  the  pjrramid,  from  which  it  is  separated  by  the  groore 

of  the  hjrpoglossal  nerve.    It  contains  a  capsule  of  gray  matter  in  its  cei- 

tre,  the  Corpus  Dentatum, 
Lateral  Tract,  continuous  with  the  lateral  column  of  the  spinal  cord,  lie 

behind  the  olivary  body  and  in  front  of  the  restiform. 
Restiform  Body,  the  posterior  lateral  portion  fd  the  medulla,  also  called  tk 

Fasciculus  Cuneatus, 
Posterior  Pyramid^  or  Fasciculus  Gracilis,  the  most  posterior  portioD,  is 

formed  by  the  posterior  median  colunm  of  the  spinal  cord.     It  diverget 

from  its  fellow  at  the  apex  of  the  4th  ventricle  and  forms  the  lateni 

boundary  of  the  Calamus  Scriptorius, 

What  is  the  CerebeUum  ?  It  is  that  portion  of  the  brain  situated  in  tbe 
inferior  occipital  fossse,  beneath  the  posterior  lobes  of  the  cerebrum.  It  is  s 
oblong  flattened  ganglion,  divided  into  two  lateral  hemispheres,  and  a  centa 
portion,  the  Vermiform  Process, 

Name  the  Fissures  of  the  Cerebellum.  They  are  3  in  number, — 2  to- 
tical  and  i  horizontal,  viz. — 

Incisura  Cerebelli  Anterior,  Great  Horizontal  Fissure,  frt>m  whick 

Jncisura  Cerebelli  Posterior,  secondary  fissures  originate. 

Name  the  Points  on  the  sux&oet  of  the  Cerebdlum.    They  comprise  ij 
lobes,  2  commissures,  and  3  projections,  as  follows : — 
On  the  upper  surfigice  of  each  hemisphere,^- 

Anterior  or  Square  Lobe,  Posterior  or  SemUunar  Lobe, 

On  the  under  surface  of  each  hemisphere,  from  before  badcwaids, — 

Flocculus,  Sub-peduncular  Lobe,  or  Pneumogastric  Lobule, 

Amygdala  Lobe,  or  Tonsil,  projects  into  the  4^1  ventricle. 

Digastric  Lobe,  Slender  Lobe,  Posterior  Inferior  Lobe* 

On  the  vermiform  process  are  the — 

Lobulus  Centralis,       ^  Pyramid,  \ 

Monticulus  Cerebelli,   V  superiorly.         Uvula,  v  inferioriy. 

Commissura  Simplex,  )  Commissura  Brevis,  ) 

The  Vallecula,  or  valley  of  the  cerebellum,  is  the  central  depression  co 

under  surface  between  the  two  lateral  hemispheres. 

Name  the  Peduncles  of  the  Cerebellum,  They  are  3  in  number  on  0 
side,  and  from  below  upwards  are  as  follows : — 

Processus  e  Cerebello  ad  Medullam,  to  the  medulla  oblongata. 
Processus  e  Cerebello  ad  Pontem,  connect  the  hemispheres. 
Processus  e  Cerebello  ad  Testes,  to  the  cerebrum. 

Describe  the  Gray  Matter  of  the  Cerebellum.    It  occupies  the  sur&o^ 
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the  mass  in  laminated  shape,  and  is  traversed  by  curved  furrows,  between  the 
laminae.    A  vertical  section  gives  an  appearance  called  the  Arbor  ViUt, 
Corpus  Dentaium^  is  a  capsule  of  gray  matter  in  the  centre  of  the  white 
and  is  qpen  anteriorly.    It  is  sometimes  called  the  ganglion  of  the  cere- 
bellum. 

THE  SPINAL  CORD. 

Describe  the  Spinal  Cord.  It  is  that  part  of  the  cerebro-spinal  axis  which 
is  situated  in  the  spinal  canal.  Its  length  is  about  i6  inches,  terminating  at 
the  lower  border  of  the  ist  lumbar  vertebra  in  the  Cauda  Equina,  It  is  cylin- 
drical in  general  form,  with  2  enlargements,  one  in  the  cervical  region,  the 
other  in  the  lumbar.  It  is  composed  of  gray  and  wlute  matter,  the  gray  being 
inside  (instead  of  outside,  as  in  the  cerebrum),  and  arranged  so  as  to  present 
a  crescentic  appearance  in  horizontal  section,  joined  by  a  transverse  c<nnmis- 
sure,  and  forming,  by  their  extremities,  the  Anterior  and  Posterior  Homs^  from 
which  regions  respectively  the  anterior  and  posterior  roots  of  the  spinal  nerves 
have  their  apparent  origin. 

Membranes  of  the  cord  are  3,  as  in  the  brain,— dura  mater,  arachnoid, 
and  pia  mater.  The  Dura  Mater  is  not  adherent  to  the  spinal  column, 
but  is  connected  thereto  by  fibrous  tissue.  The  Arachnoid  is  arranged  as 
on  the  brain,  its  sub-arachnoid  space  being  filled  with  its  fluid,  for  the 
protection  of  the  cord.  The  Pia  Mater  has  a  fibrous  band  on  each  side, 
the  ligamentum  denticolatum,  connecting  it  to  the  dura  mater  by  some  20 
serrations. 
Fissurest  nnxsibtx  8, — the  anterior  and  posterior  median,  die  anterior  and 
posterior  lateral  on  each  side,  and  the  two  posterior  intermediary  in  the 
cervical  region. 
Columns,  are  8  in  number,  4  on  each  side  of  the  cord, — an  anterior,  lateral, 
posterior,  and  posterior  median.  The  Anterior  is  continuous  with  the 
anterior  pyramid  of  the  medulla ;  the  Lateral,  with  die  lateral  column  of 
the  medulla;  the  Posterior,  with  the  restiform  body;  the  Posterior^median, 
with  the  posterior  pyramid. 
Central  Canal,  or  Ventricle  of  the  Cord,  extends  through  its  entire  length  in 
the  foetus  and  in  some  adults,  but  is  usually  closed  except  for  one-half  inch 
below  its  orifice  in  the  floor  of  the  4th  ventricle. 

THE  CRANIAL  NERVES. 

Describe  each  Cranial  Nerve,  stating  its  fimction,  apparent  and  deep 
yrigin,  foramen  of  exit,  principal  branches  and  distribution.  There  are 
:2  pairs  of  cranial  nerves  (9  according  to  Willis),  of  which  those  from  the  6th 
o  the  1 2th  inclusive  have  their  deep  origin  wholly  or  in  part  from  the  floor  of 
he  4th  ventricle.    They  are  the — 

I 


Fig.  6i.  I8t,  Ol&ctMjr,    nerve  of  5incU,r~ 

arises  b;  z  roots  from  the  anKrix 
ceiebr^  lobe  and  t  root  ftom  ibc 
middle  lobe,  dttpfy  from  the  opik 
thalamus,  island  of  Reil,  corpiK 
striatum,  and  anterior  coi 
sure;  exithy  20 branches Ihroi^ 
the  cribriform  plate,  to  the  Schoei- 
denan  membrane.  lis  bulb  is  1 
lobe  of  the  cerebrum. 
2d,  Optic,  nerve  of  sight,— nrij.' 
from  the  optic  commissure'  am 
tracts,  deeply  from  the  optic  Ihil 
amns,  corpora  geniculata.andcu 
pora  quadrigemma;  ej-ii' througi 
the  optic  foramen  to  the  re 

[This  Mrve  and  the  Oplic  Ttaa  n 
mon  fkiUy  dacribcd  Hi  llie  end  of  tf< 

AMD  NiKVHS  OF  THS  EtI.]    ' 

3d,MotorOculi,' motor  of  thee 

. — arises  from  the  crus  cerelni,  deeply  from  the  floor  of  the  iter  e  tertio  ad  quart 
ventriculum  ;  exit  llirough  the  sphenoidal  fissure,  to  all  the  muscles  of  the  01 
P,Q  (^  except  the  superior  obliqae  anc 

the  external  rectas.also  to  theim 
4th,  Patheticus,'  motor  of  the  eye 
—  arisit  from  the  outer  side  of  ih' 
eras,  deeply  from  the  valve  M 
Vieassens;  exit  through  the  spbf 
noidal  fissure,  to  the  superior  ub- 
lique  muscle  of  the  eye. 
5th,  Trieeminus,'  nerve  of   senu 

two  roots,— from  the  side  of  tb 
pons  Varolii,'  deeply  from  il" 
pyramidal  body  (motor  roo)- 
lateral  tract  of  the  medulla,  ll<i 
pons,  and  cerebellum  (sensoq 
root).  Exit  of  ophthalmic  din 
sion  by  the  sphenoidal  tissnit 
of  superior  maxillary  by  the  fon 
men  rotundum;  of  inferior  mai 
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illary  division  and  motor  root,  by  the  foramen  ovale.     The  Gasserian  gan- 
glion^ is  situated  on  the  sensory  root  at  the  origin  of  its  three  divisions. 
Ophthalmic  Division,'  goes  to  the  forehead,  eyelids,  lachrymal  gland,  con- 
junctiva, iris,  ciliary  ganglion,  and  the  nose.     Its  branches  are — 
Frontal^  Lachrymal}^  Nasaiy^ 

Superior  Maxillary  Division,^  goes  to  the  temple,  cheek,  lower  eyelid, 
nose,  lip,  upper  teeth,  and  to  Meckel's  ganglion,  thence  to  the  palate.  Its 
branches  are  the — 

Orbital.^  Posterior  Dental,^  /t/^ 

Spheno-palaHne.      Anterior  Dental,^  InfraorbUal}^  |  Was  J. 

Inferior  Maxillary  Division,*  includes  the  motor  branch,  and  is  therefore 

a  nerve  of  common  sensation,  motion,  and  special  sense  (taste).     Its  motor 

filaments  go  to  the  muscles  of  mastication;  its  sensory  to  the  auditory  meatus, 

to  the  otic  and  submaxillary  ganglia,  the  anterior  part  of  the  tongue,  the 

cheek,  teeth,  and  the  lingualis  muscle  (sensation).     Its  branches  are  the — 

f  Mylo-hyoid.* 
Masseteric,  Pterygoid.  Gustatory^ 

Deep  Temporal  (2),      Auriculo-temporal.^    Inferior  Dental.''^ 

Buccal. 


Incisor. 

Mental.* 

Dental. 


5th,  Abducens,***  motor  of  the  eye, — arises  from  the  medulla  oblongata,  deeply 
from  the  floor  of  the  4th  ventricle ;  exit  by  the  sphenoidal  fissure,  to  the  ex- 
ternal rectus  muscle  of  the  eye. 

jiht  Facial,  or  Portio  Dura,^^  motor  ctf  the  face,  ear,  palate,  and  tongue, — 
arises  from  the  groove  between  the  olivary  and  restiform  bodies  of  the 
medulla,  deeply  from  the  floor  of  the  4th  ventricle.  Exit  by  internal  audi- 
tory meatus,  through  the  aqueductus  Fallopii,  and  stylo-mastoid  foramen,  to 
the  muscles  of  expression,  the  tongue,  muscles  of  the  ear  and  palate,  etc. 
It  communicates  with  the  carotid  and  meningeal  plexuses,  the  spheno-palatine 
(  Meckel's)  and  the  otic  ganglia,  tiie  auditory,  great  auricular,  pneumogastric, 
glosso-pharyngeal,  and  5th  nerves.     Its  branches  are  the — 

Great  Petrosal,  to  Meckel's  ganglion.  Posterior  Auricular. 

Small  Petrosal,  to  the  otic  ganglion.  Digastric. 

External  Petrosal,  to  tiie  meningeal  plexus.         Stylo-hyoid. 

Tympanic,  to  the  muscles  of  the  tympanum.        Temporo-facial. 

Chorda,  Tympani,  to  the  tong^ue,  etc.  Cervico-facial. 

th,  Auditory,  or  Portio  Mollis  of  the  7th,^*  nerve  of  hearing, — arises 

just  external  to  the  facial,  deeply  from  the  floor  of  the   4th  ventricle ;  exit  by 

the  internal  auditory  meatus,  to  the  internal  ear.     Its  branches  are  two,  the — 

Vestibular,  to  the  vestibule.  Cochlear,  to  the  cochlea. 

[This  nerve  is  more  fully  described  at  the  end  of  the  volume,  under  the  sub-title. 

The  Internal  Eak.] 
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gth,  Glosso-pharyngeal,^*  nerve  of  sensation  and  tBste,~^arises  from  the  me* 
dulla  oblongata  behind  the  olivary  body,  deepfy  from  the  floor  of  the  4th 
ventricle;  exi/  by  the  jugular  foramen,  to  the  back  of  the  tongue  (taste),  the 
middle  ear,  the  tonsils,  and  pharynx.     Branches  are — 

Tympanic  (Jacobson*s).         Pharyngeal,  Tonsillar, 

Carotids  Muscular.  Lingual, 

zoth,  I^oeumogastiic,  or  Par  Vagum,''  the  auriculo-laryngo-phaiyngo-oesoph- 
ago-tracheo-pulmono-cardio-gastro-hepatic  nerve.  A  nerve  of  sensation  and 
motion,  probably  receiving  its  motor  influence  from  its  spinal  accessory.  It 
arises  from  the  medulla  behind  the  olivary  body  and  below  the  9th  nerve» 
deeply  from  the  floor  of  the  4th  ventricle;  exit  by  the  jugular  foramen,  to  the 
parts  indicated  by  the  above  euphonious  appellation,  supplying  sensation  to  the 
external  ear  and  larynx,  motion  to  the  other  parts.  Its  branches  are  the — 
Auricular  (Arnold's).        Recurrent  LaryngeaL  (EsophageaL 

Pharyngeal,  Cervical  and  Thoracic  Cardiac,    Gastric, 

Superior  Laryngeal,  Ant,  and  Post,  Pulmonary,  Hepatic, 

iztfa,  Spinal  Accessory"  (to  the  pneumogastric), — motor  nerve, — arises  by  a 
double  origin  (l)  from  the  lateral  tract  of  the  medulla,  deeply  from  near  the 
floor  of  the  4th  ventricle ;  (2)  from  the  lateral  tract  of  the  cord  by  several 
filaments,  as  low  as  the  6th  cervical  nerve,  deeply  from  the  anterior  gray 
horn  of  the  cord.  Exit  by  jugular  foramen,  its  spinal  portion  having  fiist 
entered  by  the  foramen  magnum,  to  the  stemo-cleido-mastoid  and  trapezius 
muscles,  communicating  with  the  pharyngeal  and  laryngeal  nerves  by  its 
accessory  portion  in  the  same  sheath  with  the  pneumogastric ;  also  with  the 
2d,  3d,  4th,  and  5th  cervical  nerves  by  its  spinal  portion.  Its  branches  are 
indicated  by  the  above-described  distribution. 

X2th,  Hypo-glossal,^'  (Nonus  or  .9th  of  Willis),  motor  of  the  tongue, — arises 
by  10  to  15  filaments  from  the  groove  between  the  pyramidal  and  olivary 
bodies  of  the  medulla  oblongata,  deeply  from  the  floor  of  the  4th  ventricle ; 
exit  by  the  anterior  condyloid  foramen,  to  the  thyro-  and  genio-hyoid,  the 
stylo-,hyo-,  and  genio-hyo-glossus  muscles;  and  by  the  descendens  noni branch 
to  the  stemo-hyoid,  stemo-thyroid,  and  omo-hyoid  muscles.  It  communi- 
cates with  the  pneumogastric,  sympathetic,  ist  and  2d  cervical^  and  gustatory 
nerves.    Its  branches  of  distribution  are  the — 

Descendens  Nom,  Muscular,  Thyro-hyoid, 

What  Nerves  enter  the  Cranium  befofc  passmg  out  of  it  ?    The  spinal 
portion  of  the  Spinal  Accessory,  and  the  Nasal  branch  of  the  Ophthalmic      | 
The  first  enters  by  the  foramen  magnum,  and  then  leaves  by  the  jugular  fora- 
men.   The  second  enters  from  the  orbit  by  the  anterior  ethmoidal  foramen, 
and  leaves  by  the  nasal  slit  at  the  side  of  the  crista  galli. 
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THE  SPINAL  NERVES. 

Describe  the  Spinal  Nerves.  There  are  31  pairs  of  spinal  nerves,  of  which 
the  cervical  number  8,  the  dorsal  I2»  the  luml^ar  5,  the  sacral  5,  and  the  coc- 
cygeal I.  The  1st  cervical  escapes  above  the  1st  vertebra,  each  of  the  others 
below  the  corresponding  vertebra  through  the  intervertebral  foramina.  Each 
nerve  arises  by  2  rootSf  an  anterior  motor  root,  and  a  posterior  sensory  one, 
the  latter  having  a  ganglion  on  it.  These  unite,  and  the  nerve  then  divides  into 
2  branches,  both  having  motor  and  sensory  fibres.  The  posterior  branches  are 
small  and  generally  unimportant ;  they  supply  the  muscles  and  integ^ument  of 
the  back.  The  anterior  branches  supply  the  neck,  front,  and  sides  of  the 
trunk,  and  the  extremities,  uniting  in  various  regions  to  form  plexuses  from 
which  important  nerve-trunks  originate. 

How  is  the  Cervical  Plexus  formed  and  distributed?  It  is  formed 
by  the  anterior  branches  of  the  first  4  pervical  nerves,  and  rests  on  the  levator 
anguli  scapulae  and  scalenus  medius  muscles.  Its  branches  (10)  comprise  4 
superficial  to  the  integument  of  the  head  and  neck,  and  the  following  deep 
branches,  viz. — 

Phrenic.         Communicans  Noni.        2  Muscular,         2  Cohimuntcating, 

Describe  the  Phrenic  Nerve.  It  arises  by  3  heads  firom  the  3d,  4th,  and 
5th  cervical,  descends  across  the  front  of  the  scalenus  anticus,  crossing  the  sub- 
clavian and  internal  mammary  arteries  in  the  middle  mediastinum,  and  is  dis- 
tributed to  the  inferior  surface  of  the  diaphragm.  It  is  often  called  the  Inter* 
nal  Respiratory  Nerve  of  Bell.  It  sends  filaments  to  the  pericardium  and 
pleura,  and  communicates  with  the  plexuses  of  the  sympathetic  in  the  abdo- 
men. 

Describe  the  formation  and  distribution  of  the  ^achial  Plexus.  It 
is  formed  by  the  union  of  the  4  lower  cervical  nerves  and  the  ist  dorsal.  The 
5th,  6th,  and  7th  unite  into  one  trunk  externally  to  the  scalenus  medius,  as  also 
do  the  8th  cervical  and  1st  dorsal  behind  the  same  muscle.  Below  the  line  of 
the  clavicle  both  these  trunks  bifurcate ;  the  two  adjacent  brandies  imite  be- 
hind the  axillary  artery  making  the  Posterior  Cord,  and  the  remaining  2  form 
the  Outer  and  Inner  Cords,  referred  to  the  artery.  Each  of  these  cords  bifur- 
cates, but  the  2  adjacent  brandies  of  the  outer  and  inner  cords  unite  over  the 
artery,  to  form  the  Median  Nerve,  leaving  4  other  branches,  the  Ulnar,  Mus- . 
culo-cutaneous,  Musculospinal,  and  Circumflex  Nerves,  the  last  2  being  de- 
rived from  the  posterior  cord. 

The  branches  of  the  l»rachial  plexus  are  as  follows,  viz. — 
Above  the  clavicle  are  given  off  4,  the — 

CommunicaHng,  completing  the  phrenic  nerve. 

Muscular,  \Q  the  longus  colli,  scaleni,  rhomboidei,  and  subclavius  musdes. 

12 
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Posterior,  or  Long  Thoracic,  external  respiratory  nerve  of  Bell,  to  the  sena- 

tus  magnus,  arising  from  the  5th  and  6th  cervical. 
Suprascapular,  from  the  1st  trunk  of  the  plexus,  to  the  scapular  muscles. 
Below  the  clavicle  are  12,  the, — 
2  Anterior  Thoracic,  from  outer  and  inner  cords  to  the  pectoral  muscles. 
J  Subscapular,  from  the  posterior  cord,  to  the  subscapularis,  teres  msyor, 

and  latissimus  dorsi  muscles. 
Circumflex,  from  the  posterior  cord,  to  the  muscles  and  integument  of  the 

shoulder,  and  the  shoulder-joint. 
Musculo-cutaneous,  from  the  outer  cord,  to  the  forearm  externally,  piercing 

the  coraco-brachialis  muscle. 
Internal  Cutaneous,  from  the  inner  cord,  to  the  arm  and  forearm. 
Lesser  Internal  Cutaneous  (nerve  of  Wrisberg),  from  the  inner  cord  to  the 
inner  side  of  the  arm.     Is  sometimes  wanting,  sometimes  connected  with 
the  intercosto-humeral.  * 

Median,  firom  outer  and  inner  cords,  passes  between  the  two  heads  of  the  pro- 
nator radii  teres,  supplying  the  pronators,  flexors,  first  2  lumbricales,  and 
the  integument  of  the  thumb,  2^  fingers,  and  the  radial  side  of  the  palm. 
Its  branches  are  all  in  the  palm,  the — 

Muscular.  Anterior  Interosseus.  Palmar  Cutaneous. 

Ulnar,  from  the  inner  cord,  passes  between  the  two  heads  of  the  flexor  carpi 
ulnaris  at  the  inner  condyle  of  the  humerus,  supplying  the  elbow-  and 
wrist-joints,  several  muscles,  and  the  palmar  and  dorsal  integument  of  the 
little  finger  and  half  of  the  ring  finger.     Branches  are  the — 
2  Articular.  Cutaneous.  Superficial  Palmar. 

Muscular.  Dorsal.  Deep  Palmar. 

Musculo'Spiral,  from  the  posterior  cord,  accompanies  the  superior  profunda 
artery  and  vein  in  the  spiral  groove  of  the  humerus,  and  at  the  external 
condyle  it  divides  into  the  radial  and  posterior  interosseus  nerves.  Its 
branches  are — 

Muscular.        Cutaneous.        Radial.        Posterior  Interosseous. 
The  Radial  supplies  the  outer  side  and  ball  of  the  thumb,  and  the  dorsal 

integument  of  2^  fingers. 
The  Posterior  Interosseus  supplies  all  the  muscles  on  the  back  of  the  fore- 
arm except  3,  and  also  sends  a  filament  to  the  wrist-joint. 

What  is  the  Intercosto-humeral  Nerve?  It  is  the  lateral  cutaneous  branch 
of  the  2d  intercostal  (anterior  branch  of  the  2d  dorsal) ;  it  pierces  the  external 
intercostal  muscle  and  crosses  the  axilla,  joining  with  a  filament  from  the  lesser 
internal  cutaneous  (nerve  of  Wrisberg),  and  supplying  the  skin  of  the  uppei 
half  of  the  inside  of  the  arm. 
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Describe  the  Lumbar  Plezus.     It  is  formed  by  coimnuni eating  loops  Tram 
the  anlerior  branches  of  the  first  4  lumbar  nerves,  in  ibe  fottowing  manner. 
From  [he  First  lumtiar  nerve  are  given  off  the — 

Jlio-hypogastric,  lo  the  abdominal  and  gluteal  regions. 

JUe-ingutHal,  to  the  inguinal  region  and  Ihe  scrolum. 

Otmmunicaling  Loop,  to  the  second  lumbar  nerve. 
From  the  Second  lumbar  nerve  are  given  off  Ihe — 

Extemat  Cuianious,  to  ihe  integument  of  the  outside 
of  the  thigh. 

Ctnito'crvral,  to  the  spermatic  cord  and  (ront  of  the 
thigh. 

Oanmumcatmg  Branch,  to  the  third  lumbar  nerve. 
From  the  Third  and  Foukth  lumbar  nerves  are  given 

off  the  following  bjr  a  branch  of  origin  from  each. 

Obturator,  througb  (he  obturator  foramen  to  the  ex- 
ternal obturator  and  adductor  muscles  and  the  hip- 
and  knee-joints. 
Acassnry  Obturator  (often  absent),  to  the  pectineos 

and  hip-joint. 
Communicating,  from  the  3d  lumbar  lo  the  4th. 
Communicating,  from  the  4lh  lumbar  to  the  5th. 
Anterior  Crural,  which  descends  through  the  psoas 
muscle,  and  beneath   Poupart's   ligament  to  the 
Ibigb,  where  it  divides  into  an  anterior  and  pos- 
terior division.     Its  branches  are, — 

To  the  Iliacus  muscle.  Long  Saphenous. 

To  the  Femoral  artery.  Muscular. 

Middle  and  Internal  Cutaneous.        Articular. 

Describe  Oie  Sacral  Ptezua.^  It  is  formed  hj  the 
union  of  the  upper  4  sacral  nerves'  with  the  Jih  lum- 
bar and  a  loop  from  the  4th,  the  two  latter  forming  the 
Lumto-sacral  Cord,'  II  lies  upon  the  pjrriformis  muscle 
and  gives  off  the  following  5  branches,  viz. — 

Superior  Gluteal,^  from  the  lumbo.sacral  cord,  sup- 
plies the  glutei  and  tensor  vaginae  femotis. 

Mtiscular  Bramha,  lo  Ihe  pfriformis,  obturator  intemus,  gemelli,  and  quad* 
ratus  femoris  muscles. 

PtuHe,*  escapes  by  the  great  sacro-sciatic  foramen,  crosses   the  ischiatie 
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Spine,  and  re-enters  the  pelvis  by  the  lesser  sacro-sciatic  foramen,  supply, 
tng  the  perineum,  anus,  and  genitalia. 

Small  SciaHcy/  to  the  gluteus  maximus,  and  integument  of  the  perineaiD, 
scrotum,  and  back  of  the  thigh  and  leg. 

Great  SciaHc^g  the  largest  nerve  of  the  body,  and  the  direct  continuation 
of  the  sacral  plexus,  escapes  by  die  great  sacro-sciatic  foramen,  sends  an 
Articular  Branch  to  die  hip-joint.  Muscular  branches  to  the  adductor 
magnus,  semimembranosus,  semitendinosus,  and  biceps  muscles,  and  ter- 
minates in  the  External^  and  Jntemali  Popliteal  nerves,  generally  abont 
the  lower  one-third  of  the  thigh. 

Describe  the  External  Popliteal  Nerve.    It  passes  from  the  bifurcation  of 

the  great  sciatic  along  the  outer  side  of  the  popliteal  space,  gives  off  Articular 

and  Cutaneous  branches,  and  about  an  inch  below  the  head  of  the  fibula  h 

divides  into  the — 

Anterior  Tibial,*^  supplying  the  extensors,  and  the  integument  of  the  adj» 

cent  sides  of  the  great  and  2d  toes. 
Musculo-cutaneous,^  by  2  branches  (internal  and  external)  to  the  peroneal 
muscles,  die  integument  of  the  ankles,  and  the  dorsal  integument  and 
sides  of  ^  the  toes,  except  the  outer  side  of  the  litde  toe  and  the  ad- 
joining sides  of  the  great  and  2d  toes. 

Describe  the  Internal  Popliteal  Nerve.    It  is  the  largest  of  the  two,  and 
descends  along  the  middle  of  the  back  of  the  leg,  becoming  the  Posteriof 
TVnalk  at  the  lower  border  of  the  popliteus  muscle,  and  dividing  into  the 
External  and  Internal  Flantarl  below  the  inner  malleolus.    Its  branches  ait 
as  follows  ^— 
Articular,  3  in  number,  to  the  knee-joint 
Muscular,  to  the  gastrocnemius,  soleus,  plantaris,  and  popliteus. 
External  or  Short  Saphenous^  formed  by  a  filament  from  both  popliteal 
nerves,  supplies  the  integrument  of  the  little  toe  and  outer  side  of  the  foot 
Muscular,  to  the  tibialis  posticus,  flexor  longos  pollicis,  and  flexor  longos 

digitorum. 
Plantar  Cutaneous,  to  the  skin  of  the  heel  and  inner  sole  of  the  foot. 
Internal  Plantar,  to  the  inner  plantar  muscles,  sole  of  the  foot,  and  the 

plantar  integument  of  the  inner  3^  toes. 
External  Plantar,  to  the  external  plantar  muscles,  and  the  plantar  int^- 
ment  of  the  outer  i^  toes. 

THE  SYMPATHETIC  NERVE. 

What  Is  the  S3rnipathetic  Nerve?    It  consists  of  a  series  of  ganglia  sitnsted 
on  each  side  of  the  vertebral  column,  connected  together  and  to  the  cerel»(> 
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spinal  S3rstem  by  intervening  cords,  beginning  in  the  gangtion  of  Ribes  on  the 
anterior  communicating  artery,  and  ending  in  the  ganglion  impart  in  front  of 
the  coccyx. 

Name  the  Gfanglia  of  the  Sympathetic  in  the  Cranium  and  its  vicinity. 
They  are  9  in  number,  as  follows : — 

Ganglion  of  Ribes ^  on  the  anterior  communicating  artery. 

Ganglion  ofLaumonier,  on  the  internal  carotid  artery. 

Ciliary^  or  Ophthalmic  Ganglion^  in  the  orbital  cavity. 

Spheno-palatine  {MeckePs)  Ganglion,  in  the  spheno-maxillaiy  fossa. 

OHc  {Arnold* s)  Ganglion,  under  the  foramen  ovale. 

Submaxillary  Ganglion,  above  the  submaxillary  gland. 

Ganglion  of  Cloqtut,  in  the  incisive  fossa,  on  the  naso-palatine  nerve. 

Ganglion  of  Bidder,  below  the  foramen  spino^^mi,  on  the  middle  meningeal 

artery. 
Ganglion  of  Bochdalek,  on  a  branch  between  the  spheno-pahitine  ganglion 
and  the  anterior  dental  nerve  at  their  junction. 

Describe  the  Ganglia  connected  with  the  5th  Cranial  Nerve.    There 
are  4  such,  each  having  a  motor,  a  sensory,  and  a  sympathetic  root,  viz. — 

Ciliary,  or  Ophthalmic  Ganglion,  is  situated  in  the  orbit,  between  the  optic 
nerve  and  the  external  rectus  muscle.  Its  sensory  root  is  derived  from  the 
nasal  branch  of  the  ophthalmic,  its  motor  root  from  the  3d  nerve,  its 
sympathetic  root  from  the  cavernous  plexus.  Its  branches  are  the  short 
ciliary  nerves,  and  are  distributed  to  the  ciliary  muscle  and  the  iris. 

SpAeno-palatine,  or  Meckel s  Ganglion,  is  a  large  ganglion  situated  in  the 
spheno-maxillary  fossa.  Its  sensory  root  is  derived  from  the  superior 
maxillary,  its  motor  root  from  the  facial  by  the  Vidian  and  large  petrosal, 
its  sjrmpathetic  root  from  the  carotid  plexus,  by  the  carotid  branch  of  the 
Vidian.    Its  branches  are  the — 

Ascending.  Middle  Palatine. 

Anterior  Palatine.     Superior  Nasal.       Pharyngeal,  or 

Posterior  Palatine.    Naso-palatine.  Pterygo-palatine. 

Otic  Ganglion  {Arnold* s),  is  situated  on  the  inferior  maxillary  nerve,  imme- 
diately below  the  foramen  ovale.  Its  sensory  root  is  derived  from  the 
atiriculo-temporal  branch  of  the  inferior  maxillary;  its  motor  root  from 
the  internal  pterygoid  branch  of  the  same,  also  from  the  facial  and  glosso^ 
pharyngeal  by  the  small  petrosal ;  its  S3rmpathetic  root  from  the  middle 
meningeal  plexus.  Its  branches  are  distributed  to  the  tensor  palati  and 
tensor  t3rmpani  muscles. 

Submaxillary  Ganglion,  is  situated  above  the  submaxillary  gland.     Its  sem 
sory  root  is  derived  from  the  gustatory  branch  of  the  inferior  maxillary, 
12* 


iti  motor  root  rrom  the  facial  bjr  the  chorda,  tympuii,  iu  sympathetic  root  fnit 
the  facial  plexua.  Its  branches  sre  diMribated  to  the  submaiilluy  gland,  it 
duct,  and  (he^mucoiu  ineinkHue  of  the  month. 

What  Nerves  appear  on  removiiie  the  QasBerian  Ganglion  ?  Tk 
three  Petrosal  branches  of  the  7th  nerve  (see  page  131 ),  lying  on  ihe  peticns 
portion  of  the  temporal  bone,  and  communicating  with  tbe  sympathetic  sysn 
u  follovs,  viz.,  Ihe — 

Large  Superficial  Ptlratat,'  (Great  Petrosal), — a  branch  of  the  7th  ntm, 
from   its  genicolale  ganglion,*  (itt> 
'^  mealescia  gangliformis),  which  p>5S 

through  the  hiatus  Fallopii,  uii 
thence  throngh  the  foramen  lacem: 
medium  to  the  Vidian  canal,  wbn 
it  joins  the  large  deep  petioa 
fiDDi  the  carotid  plexus,  to  fore 
the  Vidian  nerve,  as  which  it  gne 
to    Meckel's    ganglion    (page   lji\ 

Small  Superficial  Petrosal  *  (Small  Ptl 
Irosal),  immediately  exterDal  to  ll<| 
preceding,  going  from  the  genicilv 
ganglion  of  the  7th  to  the  olic  g* 
glion,  and  lying  directly  over  the  leiol 
tympani  muscle. 
External  Superficial  Petrosal,*  (External  Petrosal),— going  from  the  Ttht 

the  sympaflielic  plexus  on  the  middle  meningeal  arleiy.' 
Describe  the  Cervical  Ganglia.     They  are  3  in  number  on  each  side,' 
which  the  tupetior  is  the  largest,  communicate  with  each  other,  and  are  as  l>i 

Superior  Cervical  Ganglion,  lies  behind  the  carotid  »he«lh  opposite  thei 
and  3d  cervical  verlebrx.  Its  branches  are  distributed  to  the  esioiii 
cavernous,  and  phaiyngeal  plexuses,  and  one  of  its  internal  branclus  \ 
the  snperior  cardiac  nerve  going  to  Ihe  cardiac  plexns. 

Middle  Cervical  Ganglion,  on  the  saperior  thyroid  artery,  opposite  the  5^ 
cervical  vertebra,  and  gives  off  the  middle  cardiac  nerve  to  the  canlii^ 
plexus,  also  communicating  branches. 

Inferior  Cervical  Ganglion,  on  the  superior  intercostal  artery,  between  ll< 
neck  of  the  ist  rib  and  Ihe  transverse  process  of  the  7lh  cervical  veitebJ 
It  givesolf  several  communicating  branches  and  Ihe  inferior  cardiac  Hrt 
to  the  cardiac  plexns. 
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What  are  the  other  Ganglia  of  the  Sympathetic  ?  There  are 
on  each  side  of  the  vertebral  column  ii  or  12  dorsal  ganglia,  4  or  5 
lumbar,  5  sacral,  besides  the  single  coccygeal  Ganglion  Impar  in  which 
tenninates  the  double  chain.  Connected  with  the  viscera  are  many  ganglia, 
from  which  branches  ramify  around  the  aiteries  in  plexuses  named  from 
their  locations. 

Describe  the  Splanchnic  Nerves.    They  are  3  in  number  on  each  side, 
and  are  derived  from  branches  of  the  6  lower  thoracic  ganglia,  as  follows, 
viz. — 
Great  Splanchnic^  from  branches  of  the  6th  to  the  loth,  connecting  with  the 

upper  six,  passes  through  the  posterior  mediastinum,  perforates  the  cms 

of  the  diaphragm,  to  the  semilunar  ganglion. 
Lesser  Splanchnic^  from  the  loth  and  I  ith,  passes  through  the  diaphragm 

with  the  great  splanchnic,  to  the  cceliac  plexus. 
Smaller  or  Renal  Splanchnic y  from  the  last  thoracic  ganglion,  also  perforates 

the  diaphragm,  and  ends  in  the  renal  and  cceliac  plexuses. 

Describe  the  Solar  Plexus.  This  plexus,  called  also  the  "  abdominal 
brain,"  is  a  network  of  nerves  and  ganglia,  chiefly  formed  by  the  splanchnic 
nerves  and  the  right  pneumogastric.  It  lies  behind  the  stomach,  and  in  front 
of  the  aorta  and  the  crura  of  the  diaphragm,  surrounding  the  coeliac  axis  and 
the  root  of  the  superior  mesenteric  artery.  Its  two  laigest  ganglia  are  the 
Semilunar  Ganglia  situated  in  front  of  the  crura  of  the  diaphragm.  From  it 
are  derived  branches  which  form  Plexuses  over  most  of  the  abdominal  arteries, 
as  follows : — 
Phrenic.       Gastric,         Splenic,  RenaL  Superior  Mesenteric, 

Caliac,         Hepatic,        Suprarenal,    Spermatic,     Inferior  Mesenteric, 

Describe  the  Carotid  and  Cavernous  Plexuses.    They  are  two  plexuses 
of  the  sympathetic,  situated  on  the  internal  carotid  artery,  the  Carotid  lying  on 
the  outer  side  of  the  artery,  as  it  lies  by  the  side  of  the  body  of  the  sphenoid 
bone;  and  the  Cavernous  being  on  the  inner  side  of  the  artery,  below  its  last 
bend,  in  the  upper  portion  of  the  cavernous  sinus.    The — 
Carotid  Plexus, — is  connected  by  numerous  filaments  with  the  6th  nerve 
and  the  Gasserian  ganglion,  and  furnishes  the  Large  Deep  Petrosal  to 
nnite  with  the  large  superficial  petrosal  of  the  facial,  to  form  the  Vidian 
nerve ;  also  the  Small  Deep  Petrosal^  to  join  the  tympanic  plexus  prob- 
ably. 
Cavernous  Plexus, — conmiunicates  with  the  3d  and  4th  nerves  and  the 
ophthalmic  division  of  the  5th,  and  gives  a  branch  to  the  Ciliary  ganglion 
in  the  orbit. 
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Mention  some  other  Plexuses  of  the  Sympathetic  system.  Ther 
are  very  numerous ;  besides  those  already  mentioned,  the  most  imp»ortant  are 
the  following : — 

Tympanic  Plexui^ — described  under  Nerves  of  the  T3rmpanuni. 
Meningeal  Plexus^  on  the  middle  meningeal  aitery. 
Facial  Plexus,  surrounding  the  facial  aitery. 

Cardiac  Plexuses,  the  deep  in  front  of  the  bifurcation  of  the  trachea,  tbe 
superficial  in  front  of  the  right  pulmonary  artery ;   the  first  named  lies 
behind  the  arch  of  the  aorta,  the  latter  beneath  it. 
Coronary  Plexuses,  anterior  and  posterior,  accompanying  respectiydy  tbe 

left  and  rigl^  conmary  arteries. 
Aortic  Plexus,  on  the  sides  and  front  of  the  aorta  between  the  superior  and 

inferior  mesenteric  arteries. 
Hypogastric  Plexus,  on  and  between  the  common  iliac  arteries ;  suj^yin^ 

the  viscera  of  the  pelvic  cavity. 
Inferior  Hypogastric  or  Peltnc  Plexuses,  two  in  number,  one  on  each  side 
of  the  rectum  and  bladder.     Their  branches  are  the — 

Inferior  Hemorrhoidal  Plexus.  Small  Cavernous  Nerve. 

Vesical  and  Prostatic  Plexuses.  Large  Cavernous  Nerve. 

Vaginal  Plexus.  Uterine  Nerve. 

What  is  the  Vidian  Nerve  ?  It  has  generally  been  described  as  a  brand 
of  the  spheno-palatine  (MeckePs)  gangUon  (see  p.  137),  running  backwards 
through  the  Vidian  canal,  and  dividing  into  a  Petrosal  Branch  to  the  Fadai 
nerve,  and  a  Carotid  Branch  to  the  carotid  plexus  of  the  Sympathetic.  It  is 
now,  however,  more  correctly  described  as  a  short  nerve  of  communicatios. 
between  the  Facial  and  the  Sympathetic  on  the  one  hand,  and  the  Spheoo^ 
palatine  Ganglion  on  the  other,  supplying  that  ganglion  with  its  motor  aoi 
vaso-motor  roots.     It  is  formed  by  the  junction  of  the — 

Large  Superficial  Petrosal,  Br.  of  the  Facial  (p.  138),  with  the — 

Large  Deep  Petrosal,  Br.  of  the  Carotid  Plexus  (p.  140),  which  occurs  « 
the  cartilage  filling  in  the  foramen  lacerum  medium  (p.  35).  It  then  enteR 
the  Vidian  Canal  (p.  20),  in  the  pterygoid  process  of  the  sphenoid  bone,  pas^ 
ing  through  which  to  finally  join  the  posterior  part  of  the  spheno-palatine  gii- 
glion  (p.  137).     Some  filaments,  the — 

Upper  Posterior  Nasal  Branches, — are  apparently  given  off  from  the  Vidia 
in  the  canal,  to  the  septum  and  roof  of  the  nose ;  but  they  are  reaOf 
branches  from  the  ganglion,  bound  up  in  the  same  sheath  with  the  Vidiai 
nerve. 
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What  is  a  ViscuB  ?  Viscus,  gen,  visceris,  //.  viscera,  is  a  tenn  which  is 
applied  to  any  internal  organ  of  the  body.  The  Viscera  are  the  organs  con- 
tained in  the  three  great  cavities — cranium,  thorax  and  abdomen — with  thrir 
appendages.  Of  these  the  Heart  and  Brain  have  been  described,  with  the 
circalatoiy  and  nervous  systems  respectivelyv  [See  pp.  99,  120;  alsG  the 
CoMPEND  OF  Physiology  in  this  series.] 

THE  DIGESTIVE  ORGANS. 

What  is  the  Alimentary  Canal  ?  A  musculo-membranous  tube,  from  25 
to  30  feet  in  length,  extending  from  the  mouth  to  the  anus,  lined  throughout 
with  mucous  membrane,  furnished  with  several  accessory  organs,  and  perform- 
ing the  functions  of  ingestion,  digestion,  and  egestion. 

Name  its  Subdivisions.  They  are  the  Mouth,  Pharynx,  CEsophagus, 
Stomach,  Small  Intestine  (duodenum,  jejunum  and  ileum)  and  Large  Intestine 
(caecum,  colon  and  rectum).  The  first  three  lie  above  the  diaphragm,  the  rest 
below  it. 

Name  the  Accessory  Organs  of  Digestion.  They  are — the  Teeth, 
Salivary  glands  (parotid,  sub-maxillary,  sub-lingual),  Liver,  Pancreas  and 
Spleen. 

THE  TEETH. 

What  are  the  Teeth  ?  They  are  32  organs  of  digestion  (20  being  tempo- 
rary, or  milk-teeth),  situated  one-half  in  each  jaw,  imbedded  in  the  alveolar 
processes,  and  partly  surrounded  by  the  Gums,  which  are  composed  of  fibrous 
tissue  and  covered  with  mucous  membrane.  In  each  half  of  each  jaw  there 
are — 

Temporary  Teeth  (5) — 2  Incisors,  i  Canine,  2  Milk- molars. 
Permanent  Teeth  (8) — 2  Incisors,  I  Canine,  2  Bicuspids,  3  Molars. 

What  are  their  General  Characteristics  ?    Each  tooth  presents  a — 
Crown,  or  Body, — the  part  seen  projecting  above  the  gum. 
Neck,—^t  constricted  portion  between  the  crown  and  the  fang. 
Fangy  or  Root, — imbedded  in  the  alveolus ;  and  surrounded  by  the  periodental 

membrane  or  periosteum  lining  the  alveolus. 

141 


State  the  Characteristics  of  each  class  of  Teeth. 
Incisors,  or  Cu/lirs.—Cmwa  ctiisel-thaped,  beveled  posteriorly.    Fang  aijli, 

long,  thickest  antero-posteriorlf. 
Cattints,  or  Tiarers, — Crown  thick  and  canicaL    Fang  longest  and  thkb) 
of  all  the  teeth,  forming  a  projectioD  on  the  alveolar  arch.    The  1 1^ 
canines  are  the  "  eye-teeth."  . 

Bicuspids, — Crovn  has  3  cusps.     Fang  single  but  grooved  deeply,  sliowiifi' 
marked  tendency  to  bifurcate. 

Molars,  or  Grinders, — Crown  large,  low  ri 
caboid  in  shape,  has  4  cusps  on  ni^r  1 
5  oo  the  lower  ones.  Fangs  multiple,  1 
3  on  the  first  two  upper  molars,  I  on  t 
two  lower  ones;  the  third  molar  of  eillerjn 
having  but  one  fang,  is  called  the  "«: 
tooth,"  and  is  ihe  smallest  of  the  three. 
Thtidorsd  Timporary Molar\s\ai^'i^^ 
lint. 

Describe  the  Structure  o£  a  Tooth.   Eli 

conasts  of— 

Dcntitu  or  Ivory,'' — composed   of    tabnks  • 

rounded  by  the  inter-tubqlar  ti 

and  opening  into  the  pulp  cavity.     It  resemW 

compact  bone  in  appearance  and  in  tsunp 

tion,  consisting  of  28  parti  Animal  n 

72  Earthy  matter.    The  Tubults  are  ddi* 

wavy  canals,  diameter  about  jj^  of  si  '  ' 

which  branch  outwardly  and  a 

each   other,  forming   co 

Sckrtyir's  Lines. 

Enamel,* — covers  the  crown ;  consists  of »« 

dense  tissue,  which  contains  but  3^  per  ce*^ 

animal  matter.    It  is  covered  by  a  very  dtUoq 

epithelial  cuticle,  Naimyth's  Membnau,i''iA 

when  intact  withstands  the  action  of  addi.   ' 

Crusta   Pilrosa  or  Cement^ — the  enamel  of  the  fang;  is  a  layer  of  o" 

bony  tissue,  contuiung  lacanx,  canaliculi,  and  Haversian  canals. 
Ai//,— 611s  the  pulp-cavity  and  is  prokoged  into  the  dental  tubules  ;ii>' 
vascular,  and  senutive ;  and  conmiU  of  connective  and  Gbrons  tis< 
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nucleated  cells,  blood-vessels  and  nerves.    The  cells  are  caudate  and 
anastomose  with  each  other,  those  situated    superficially  being  termed 

Odontoblasts. 

What  Arteries  and  Nerves  supply  the  Teeth  ?  The  Arteries  are 
derived  from  the  inferior  dental,  and  from  the  alveolar  and  infraorbital 
branches  of  the  internal  maxillary.  7^  Nerves  are  derived  from  the  inferior 
dental  branch  of  the  inferior  maxillary  division  of  the  5th,  and  also  from  the 
anterior  and  posterior  dental  branches  of  the  superior  maxillary  division  of 
the  same  nerve. 

When  do  the  Temporary  Teeth  appear  ?  Their  eruption  begins 
about  the  7th  month  after  birth,  with  the  central  incisors,  and  ends  with  the 
appearance  of  the  second  molars,  about  the  age  of  two  years.  The  lower 
teeth  slightly  antedate  the  upper.    Their  formula  is  as  follows : — 

Mo.     Mo.     Ca.      In.      In.      In.      In.     Ca.     Mo.    Mo. 
fUpper...    zzxzxixzii^    xo*^ 

■\- .^       —       —.       —       —       —       —       —       —       —  S.»ao 

(,  Lower...    x  zi  z  z  z  z  z  z  z=s    zoj 

24        xa        z8         9  7         7         9        z8        xfl        94  months. 

When  do  the  Permanent  Teeth  appear?  The  first  molars  appear 
about  the  end  of  the  6th  year,  followed  by  the  incisors  about  the  7th  or 
8th  year,  the  bicuspids  from  the  ptfa  to  the  loth  year,  the  canines  about  the 
nth  or  1 2th  year,  the  second  molars  from  the  1 2th  to  the  13th  year,  and  the 
third  molars  from  the  17th  to  the  25th  year.  Those  of  the  lower  jaw  are 
slightly  in  advance  of  the  corresponding  upper  ones.  Their  formula  is  as 
follows : — 

Wis.  Mo.  Mo.  Bi.  Bi.  Ca.  tn.  In.  In.  In.  Ca.  Bi.  Bi.  Mo.  Mo. Wis. 

{Upper,      zzzzzzxzzzxzzzzia  z61 
J-ga. 
Lower.      xzzxxixxxzzzzzzzn-  z6J 
z8    za      6    zo     9    zz      8      7      7      8    zz      9    zo      6    za    z8  years. 

What  is  the  greatest  Number  of  Teeth  at  one  time  in  the  jaws,  and 
when  ?  Forty-eight,  namely,  all  the  temporary  and  permanent  teeth  except 
the  third  molars, — occurring  between  the  5th  and  7th  years  of  age. 

Describe  the  Development  of  the  Teeth.  They  arise  from  the  mucous 
membrane  covering  the  maxillary  arches,  in  which,  about  the  6th  foetal  week, 
appears  a  depression,  the  Primitive  Dental  Groove,  from  the  floor  of  which 
arise  papillae  of  mucous  membrane  to  form  the  pulp  of  the  milk-teeth. 

In  the  Follicular  Stage,  membranous  septa  form  across  the  groove,  and  its 
margins  become  thick  and  prominent. 

TTte  Saccular  Stage  extends  from  the  13th  week  to  the  1 6th,  and  is  marked 
first  by  the  projection  of  the  papillae  from  the  follicles,  next  by  the  growth  of 
the  follicular  margins,  the  formation  of  processes  or  Opercula  thereon,  which 
meet  and  dose  in  the  papillae ;  and  finally  by  the  closing  in  of  the  dental 


groove  by  the  nnioD  of  its  mfliijins,  A  Cavity  of  Rtserve  for  each  tooth  ij 
tben  fonned  by  the  closure  of  the  secondiiy  deotal  groove,  from  the  floocii 
vbich  another  papilla  arises  to  fonn  the  getm  of  the  permaoent  tooth. 

The  dental  pulps  now  lake  the  fonos  of  teeth,  a  thin  lamina,  of  Atxest. 
appears  and  iDcreases  from  without  inward,  the  enamel  organ  and  membrau 
are  formed,  and  when  calcification  has  advanced  sufficiently,  the  pressure  a 
the  teeth  causes  the  absorption  of  the  ginm  above  them,  the  septa  ossiffstj. 
the  eruption  of  the  teeth  occurs.  The  Cement  is  formed  from  the  period«id 
membrane,  at  a  later  period  of  life. 

THE  MOUTH. 

Describe  the  Mouth.    It  is  an  oval  cavity  formed  by  the  lips,  chnl^ 

jaws,  palate  and  tongue,  fonning  the  superior  portion  of  the  alimentary  cunl 

and  opening  posteriorly  into  the  pharynx  by  the  fauces.     It  presents  the  teal 

(already  described),  the  tongue  (to  be  described),  and  also  the — 

Hard  Palate,  formed  by  the  palate  processes  of  the  superior  maxillsiy  »J 

palate  bones,  and  covered  with  mocous  mcmbraae;  forms  the  roof  of  lb: 

mouth. 

Soft  Palate,  formed  by  5  muscles  on  each  side,  viz.,  the  levator  palati,  teii»r 

palati,  palato-glossus,  palato.phaiyngeu«,  sjid    the    azygos    avnlxj-ilit 

latter  fonning  with  its  fellow  the  Uvula,  a  descending  muscular  projediaL 

Anterior  Pillars  of  the  Fauces, — arch  downwards  and  forwards  to  the  base  oi 

the  tongue,  and  contain  the  palato.glosu  muscles. 
Posterior  Pillars  of  the  Fauces, — arch  downwards  and  backwards  to  the  sida 

of  the  pharynx,  and  contain  the  palato-phaiyugei  muscles, 
/j/iimai  J^a«ii'«M,— the  space  bounded  by  the  pillars,  the  free  border  of  tl* 

palate,  and  the  base  of  the  tongue. 

Tonsils, — are  small,  elongated,  glandular  bodies,  situate  done  on  each  ^de  A 

the  fauces,  between  the  anterior  and  posterior  pillars.     Each  has  11  or  I; 

Fii;.  e$,  openings  on  its  surface  leadii^  D 

follicular  depressions  within  tbc' 

gland,  and  lies  close  to  the  iidcrl 

nal  carotid  artery. 

Openings  of  Sleno's  Ducli, — 600 

the   paretid   glands,  are  silnaltc 

internally   one   on    each    cheev 

opposite  the  2d  upper  molar  tooci 

Openings  of   Wkarton's    Ducts,— 

from   the   sub- maxillary  gland). 

one  at  each  side  of  the  fTennm  d 

the  tongue. 
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'peHtngj  of  the  Duck  of  Rioimu, — 8  to  i8  on  each  side  from  the  mblingiuil 
glands,  near  the  frenum  of  the  toogne.  The  longest  is  the  Duct  of 
£arthBlim,  which  opens  into  the  duct  of  Whaiton. 

'Where  are  the  Salivary  Glands  7  The  Parted  Glami^  lie«  below  and 
.  front  of  the  external  ear, — the  Sub-maxillary'  and  Sui/inguai'  Glands 
:  in  the  corresponding  fossse  on  the  inner  surface  of  the  inferior  maxUlaiy 
jne.     [See  Pig.  66.] 

Describe  the  Tongue.  The  tongne  consists  of  entrinsic  and  intrin^c 
iuscles,  a  hyo-glossal  membrane  and  a  mucous  menibrsDe,  a.  median  Hbrous 
:ptuin,  vessels  and  nerves.  Its  Base  is  attached  to  the  hyoid  bane,  the  epi- 
lottis,  the  soft  palate  and  the  pharynx.  Its  UiuieT  Surface  is  attached  to  the 
)roid  bone  and  the  inferior  maxillary.  Its  mucous  membrane  is  reflected 
/er  the  floor  of  the  mouth  to  the  inner  surface  of  the  gums,  forming  in  front 
fold,  the  Frenum  Lingua. 

The  Tongue  presents — 
Filiform  Papilla,  along  its  udes,  closely  packed  in  rows. 
Fungiform  Papilla,^  scattered  over  the  anterior  two-thirds  of  its  dDrsi:m, 
Ciriumvallale  Papilla^  7  to  12  in  number,  in  two  rows,  fofining  a.  V  at 
the  base  of  the  tongue,  meeting  at  the  Foramen  Caeum,  which  contains 
the  centra]  pa^nlla.  Fiq,  67. 

Follicular  Glands,    posteriori}'  to  the  circtun- 

vallate  papallx. 
Racemose  Glands,  over  the  dorsum,  sides,  and 
imder  surface.     Beneath  the  tip  ihey  form 
two  small  obloog  masses. 
Extrinsic  Muscles,  are  the  stylo-,  hyo-,  genio- 
hyo-,  and  palatoglossus  muscles.      [See  pp. 
73,  74-J 
Intrinsic  Muscles,  are  the  several  fibres  of  the 
lingualis   muscle, — superior,  inferior,  trans- 
verse and  perpendicular. 
Name  the  Aiteriea  of  the  Tiing:ue.    They 
are  the— 
'Angual,  branch  of  the  external  carotid, — with  its 
branches,  the — 

Dorsalis  lingose.    Sab-lingnal.     Ranine. 
oib-mtntal,  branch  of  the  facial, — anastomoses 

with  the  sub-lingual. 
Uccnding  Pharyngeal,  branch  of  the  eilemal  carotid, — sends   some  small 
branches  to  the  pharynx  and  tongue. 
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What  Nerves  are  distributed  to  the  Tongue  ?    The — 

Gustatory  Branch  of  the  ^th^ — to  the  mucous  membrane  of  the  sides  and 
anterior  two-thirds  of  the  tongue,  endowing  it  with  general  sensibility. 

Chorda  Tympani  Branch  of  the  phy — joins  the  gustatory,  and  is  distributed 
to  the  same  region,  being  the  nerve  of  taste  for  the  anterior  two-thirds  of  tbe 
tongue. 

Lingual  Branches  of  the  gth  or  Glosso-pharyngeal, — to  the  mucous  memfaiaDe 
of  the  base  and  sides  of  the  tongue,  being  the  nerve  of  taste  for  its  poste- 
rior third. 

Hypoglossal^  or  12th, — to  the  intrinsic  and  extrinsic  muscles  of  the  tongue, 
being  its  nerve  of  motion. 

Superior  Laryngeal  Branch  of  the  loth  or  PneumogcLstric^ — sends  a  few 
fibres  to  the  base  of  the  tongue  from  its  internal  branch. 

What  special  Anatomical  Features  are  presented  by  the  Mouth? 
They  are  as  follows,  viz. — the — 
Hamular  Process  of  the  Sphenoid  Bone, — ^may  be  felt  behind  the  last  iq)pa 

molar  tooth ;  also  the  Internal  Pterygoid  Plaie,  and  part  of  the  Pterygoid 

Fossa. 
Coronoid  Process, — of  the  lower  jaw,  its  anterior  border. 
Posterior  Palatine  Artery, — at  inner  side  of  the  last  upper  molar  tooth,  and 

in  front  of  the  hamular  process. 
Gustatory  Nerve, — ^very  near  the  last  lower  molar  tooth. 
Pterygo-maxillary  Ligament, — felt  as  a  fold  po6teriorly*to  the  last  lower 

molar  tooth. 

THE  PHARYNX. 

Describe  the  Phar3mx.  It  is  a  conical,  musculo-membranous  bag,  aboit 
4^  inches  long,  hung  base  up  from  the  basilar  process  of  the  occipital  boot, 
and  extending  to  the  lower  border  of  the  cricoid  cartilage  posteriorly,  or  the 
5th  cervical  vertebra,  where  it  becomes  continuous  with  the  oesophagus.  *  It 
forms  the  part  of  the  alimentary  canal  which  lies  behind  the  mouth,  being 
incomplete  in  front. 

What  are  its  Relations  ?    It  is  connected  with — 
Posteriorly, — the  longus  colli  and  recti  capitis  antid  muscles,  and  by  loose 

areolar  tissue  to  the  first  5  cervical  vertebrse. 
Laterally, — the  styloid  processes  and  their  muscles,  the  pterygoid  mus<:les,  the 

internal  carotid  arteries,  the  internal  jugular  vein,  the  8th,  9th,  and  the 

Sjrmpathetic  nerves. 
Near  its  Apex, — the  lobes  of  the  th3rroid  gland,  the  common  carotid  and 

lingual  arteries,  the  stemo-hyoid  muscle,  and  the  lingual  nerves. 
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VVhat  aro  its   Anterior  Attachmenta  ?  Fio.  M. 

The  internal  pterygoid  plate,  pter^go-maxUlai? 
ligamcDt,  lower  jaw,  base  of  the  tongue,  cor- 
niia  of  the  hyojd  bone,  itylo-hyoid  ligameat, 
thyroid  and  cricoid  canilagex  of  the  larynx. 

Name  the  Openings  Into  the  Pbaiynx. 
They  are  7,  viz.— 

2  Posterior  Nares,  j^^^^j^^       Larynx. 

3  Eustachian  Tubes.  CEsophagns. 

Describe  its  Structure.  The  pharynx  ii 
composed  of  3  coats, — a  mucons,  a  muscular 
and  a  fibrous,  the  latter  lying  between  the 
other  two,  and  sometimes  called  the  Pharyn- 
geal Aponeurosis.  The  mucous  coat  is  Covered 
with  ciliated  columnar  epithelium  above  the 
level  of  the  floor  of  the  narei — l>elow  ihat 
level  by  squamous  epithelium  ;  and  Contains 
simple  follicular  glands,  also  compound  folli- 
cular and  racemose  glands,  the  latter  beiDE 
most  numerous  in  the  upper  part,  between  the 
two  Eustachian  lubes. 

Name  its  Muscles,  Arteries  and  N«ves. 
lis— 
MuscUs,  5,— are   the  Superior,  Middle  and 

Inferior  Constrictors,  Stylo-pharyngens,  and 

Fabto-Pbajyiigeus.     [See  p^ea  73,  74.] 
Arteries  number  4,  as  follows,^ — 

Superior  Thyroid  Branches.  1  Branches  of 

Ascending  Pharyngeal,  /  Ext.  Carotid. 

Pterreo-palaline.  1    Branches  of  the  Internal  Maxillary. 

Descendmg  Falatme.  J 

Nerves, — Branches  of    the   Pharyngeal   Plexus,   which  is    formed  by  the 

pharyngeal  branches  of   the  pneumc^astric,  glosso- pharyngeal,   superior 

laryngeal,  and  superior  cervical  ganglion  of  the  sympathetic. 

THE  (ESOPHAQUS. 

Describe  the  CEaophagus.  It  Is  a  musculo-membranous  tube,  about  9 
inches  long,  eilending  from  the  5th  cervical  vertebra  and  the  lower  border  of 
the  cricoid  cartilage  of  the  larynx,  through  the  (Esophageal  opening  in  the 
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diaphTagm  to  the  cardiac  oiifiee  of  the  stoinach,  opposite  the  9lh  doml 
vertebra,  where  it  tenniastes.  It  lies  in  the  neck,  between  the  trachea  and 
the  vertebral  column,  resting  in  part  on  the  longus  colli  muscle;  then 
inclining  to  the  left  side  it  reaches  the  posterior  mediastinum  behind  the  lefi 
bronchus. 

Describe  ita  Structure.    The  CEsopbagos  has  three  coats,  a- 
Mucvta, — in  thick  longitudinal  folds,  containing  compound  n 

and  covered  with  a.  thick  layer  of  squamous  epithelimn. 
Cellular, — forms  a  loose  conoedioD  between  the  other  two  c 

tains  the  cesophageal  vessels. 
Muietdar, — having  longitudinal  fibres  externally,  circular  fibres  internally, 

which  are  continoous  with  the  fibres  of  the  stomach  belon,  and  with  thoK 

of  the  inferior  conRtictor  muscle  above. 

Name  its  Vessels  and  Nerves.    The  CEsophageal — 
Arttries,  are  chiefly  branches  from  the  thoracic  aorta. 
Veins,  empty  into  the  vena  aiygos  minor. 
Nirves,  arc  branches  of  the  pneumogastric  and  the  cervical  sympathetic,  fom- 

ing  the  (Esophageal  Plexus. 

THE  STOMACH. 
Describe  the  Stomach,     ll  is  the  principal  oi^an  of  d^estion,  pyriform 
in  shape,  of  musculo-membranous  structure,  about  12  inches  long  by  4  inches 
in  average  diameter,  held  in  position  by  the  lesser  omenlinn,  and  situated 
diagonally  across  the  upper  abdomen,  in  the  epigastric  and  right  and  left  hypo- 
chondriac r^ions,  above  the  transverse  colo      be    w  th    h        and  diaphragm. 
It  presents  for  examination  a — 
Ftmdus  or  Splmic  End,c^ix<TiTis,rXzi.  to  th      p     o  by   h 
omentum.     (See  under  Peritoneum.) 

F  erta        L   ser  £nj,-^a 
'"■  _'  n        tact  with  the  anterior 

w  11  h     abdomen,   the 

ttd  rf  of  the  liver, 
and  h  n  k  of  the  gall- 
b   dd  portion  being 

near  the  end  of  the  carti- 
lage of  the  8th  rib. 
Greater  Curvature'^  — is  Con- 
vex, and  is  connected  to  the 
colon  by  the  gastro-colic 
omentnm.  (See  under  Pksi- 

TOHEUM.) 
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l.issir  Curvature,  ^ — is  concare,  and  cc»iDected  to  tbe  liver  by  (he  gutro- 
hepatic  omentuiD,  and  to  the  diaphragm  by  the  gaitro-phremc  ligament. 

CEsophagial  Orifice,  i — U  situated  between  the  fundns  and  the  lesser  curva- 

lure.     It  is  funnel-shaped,  and  tbe  highest  part  of  tbe  organ. 
jyiorie  Orifice,^ — opens  into  the  duodenum, 'and is  guarded  by  the  circu- 
lar muscular  fibres  of  the  pylorus,  which  are  aggregated  into  a  circular 
ring,  projecting  into  the  cavity,  and  with  its  coveiing  fold  of  mucoos 
membrane,  forming  the  Pyloric  Valve. 
Describe  its  Structure.    The  Stomach  has  3  coats,  a— 

Jlftuaut  Ci"i/,f— lined  with  columnar  non- ciliated  epithelium,  covered  with 
polygonal  Alveoli,  -^^  of  an  inch  in  diameter,  containing  the  orifices  of  the 
Gastric  Follicles.  When  the  stomach  is  Contracted  the  mucous  membrane  lies 
in  longitudinal  folds  or  Suga,  '  one  of  which  aids  in  forming  the  valve  at 
the  pyloric  orifice. 

Cellular  or  Suh-mucom  CoaC,— contains  the  gastric  vessels. 

Jlfuscular  cimt,/—consiSls  of  longiludiniil,  circular,  and  obli<]ne  fibres.  The 
Longitudinal  are  continuous  with  those  of  the  oEsophagus  and  small  intes- 
tine, and  are  the  most  superficiaL  The  Circular  lie  deeper,  and  over  the 
vfiiole  ot^an  ;  they  form  a  sphincter  valve  around  the  pyloric  orifice.  (See 
above.)     The  Oblique  Fio,  ;t>, 

J^ibres  lie  deepest, 
forming  two  sets  around 
the  (esophageal  open- 
ing, in  continuation  of 
the  circular  fibres  of 
the  (Esophi^us.  / 

The  Serous  Invest-  i 

MKNT  of  the  Etomach  is  ' 

derived  from  the  perito- 
neum,   and    covers    the 

whole    eitemal    surface, 

excepting    (he    points 

where  (he  gastro- splenic, 

greater  and  lesser  omenta 

are  attached.     It  is  usu- 
ally, but  incorrectly,  described  as  a  fourth  coat  of  the  stomach. 
Describe  the  Qaatric  Glsnda.     They  are  of  3  kinds,  the — 

Peptic  Follicles, — situated  all  over  the  stomach,  but  most  numerous  lowardi 
the  splenic  end,— are  tubules  linedvrithcolumnar  epithelium  in  their  upper 
one-fbuitb,  and  filled  with  nucleated  cells  in  their  deepest  parts. 
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Mucoui  Glands,— art  most  Dumeroos  at  the  pyloric  end ;  an  branched  or 
Mccnl&ted,  and  lined  thTooghODt  with  columnar  epithelium. 

Simplt  Solitary  Glandi  are  fonnd  icattered  along  the  lesser  cnrrataie.  Mid 
near  the  pyloric  end- 
Name  the  Vessels  and  Nerrea  of  the  Stomach.    Its — 

Arteries  are  the — 
Gastric,'  Pvloric.*  i  .       ,,.,.. 

RW  Gml»=plploic."     (  >»■«*"  "'  "»  "•!«"=  *""'■ 
Left  GastTO-epiplMC."       1  _ 

V„  B^™-  }  "'""'"■  °"''  *"""  *""»■ 

Vfiiu,  terminate  in  the  splenic  and  poital  veins. 

Nerves,  are  terminal  branches  or  the  right  and  left  pneamogsstrica,  and  branch^ 
of  the  gemilunar  ganglia  of  the  sympathetic,  rorming  the  Gastric  Plexus. 

THE  SMALL  INTESTINE. 
Describe  the  Small  Intearine.     It  is  a  convoluted,  tubular,  digestin 
organ,  abonl  zo  leet  in  length,  held  to  the  spinal  column  by  the  mesenteric 
portion  of  the  peritoneum,  and  divided  into  3  parts,  the — 

Duodenuin, — about  12  fingers  (10  inches)  long,  ascends  for  2^  inches  to 
P^Q  the  under  surface  of  the  liver  and  iht 

neck  of  the  gall-bladder, — deseendi 
for  3^  inches  in  front  of  the  right 
Udney, — and  passes  transvetseljfor^ 
inches  to  the  left,  across  the  spina! 
column,  to  the  left  side  of  the  second 
lumbar  vertebra,  where  the   superior 
mesenteric  artery  crosses  its  junction 
with  the  jejunum.     The   duodennm 
has  no  mesentery,  is  paitially  covered 
with  peritoneum,  and  surromids  th: 
head  of  the  pancreas.    Into  its  descending  portion  open  the    ductus 
communis  cholMochus/  and  the  pancreatic  ducL 
^unian, — about  two-fifths  01  the  rest  ol  the  small  intestine,  its  coils  lying 
aronnd  the  umbilical  region.     It  is  named  from  the  bet  that  it  is  nsuallj 
found  empty  (jejuraa)  after  death. 
Ileum, — comprises  the  remainder  of  the  small  Intestine ;  is  named  from  its 
twisted  course,  lying  below  the  umbilicus,  and  terminating  in  the  right 
iliac  fossa,  at  the  ileo-c3M»l  valve,  or  valve  of  Bauhin. 
What  Coats  haa  the  Small  Intestine  7    Three,  a  mncons,  a  sub-macoos 
or  cellular,  and  a  muscular  coat.    Its  peritoneal  investment  is  sometimes  de- 
scribed as  a  fourth  coat,  but  incorrectly.     The — 
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Mucous  Membrane^ — ^is  covered  with  columnar  non-ciliated  epithelium,  and 
thrown  into  crescentic  transverse  folds,  the  Vatuula  Conmventes,  or  yalvts 
of  Kirkring.  It  also  presents  numerous  vascular  projections  or  FiUi,  each 
formed  of  basement  membrane,  epithelium,  a  lacteal  vessel,  a  capillary 
plexus,  granular  corpuscles,  and  longitudinal  muscular  fibres,  and  number- 
ing about  four  millions  in  the  whole  length  of  the  intestine. 

Cellular  C?^/,— contains  the  vessels  of  the  intestine,  and  connects  the  other 
two  coats  together. 

Muscular  Coat, — consists  of  external  longitudinal  and  internal  circular 
fibres,  the  former  being  thinly  distributed  along  the  bowel,  the  latter  form- 
ing a  thick  layer,  but  not  making  complete  rings. 

Describe  the  Glands  of  the  Small  Intestine.  The  mucous  membrane 
of  the  small  intestine  contains — 

Crypts  of  LiebcrkUhn^  or  Simple  Follicles^ — are  minute  tubular  depressions, 
found  all  over  the  intestine  and  also  in  the  stomach. 

JBrunnsr's  Glands, — are  small  conglomerate  glands,  found  only  in  the  duo- 
denum and  the  first  part  of  the  jejunum,  being  most  numerous  near  the 
pylorus.    In  structure  they  resemble  the  pancreas. 

SoHtary  Glands, — are  lymphoid  organs,  situated  throughout  the  intestine, 
though  most  numerous  at  the  lower  portion  of  the  ileum.  They  are  agmi- 
nated  into  some  20  or  30  oval  patches,  named-— 

^tyet^s  Paick€s,-'On  the  surface  opposite  to  the  mesenteric  attachments, 
some  of  which  are  as  much  as  4  inches  in  length.  They  are  most  numer- 
ous and  largest  in  the  ileum,  and  are  most  developed  during  digestion. 

THB  LARGE  INTESTINE. 

Describe  the  Large  Intestine.  It  is  about  five  feet  long,  of  large  calibre, 
sacculated,  consists  of  the  same  coats  as  the  small  intestine,  the  mucous  being 
smooth,  and  without  villi,  the  muscular  having  its  longitudinal  fibres  collected 
into  3  narrow  bands,  producing  a  pouching  of  the  tube.  It  presents  the  fol- 
lowing PARTS  and  points,  viz. — 

CiGCUM,  or  Caput  Cacum  Coli,c — a  dilated  blind  pouch  behind  the  entrance 
of  the  small  intestine.<>  It  is  the  beginning  of  the  large  intestine,  lies  in 
the  right  iliac  fossa,  and  is  two-thirds  covered  by  peritoneum. 
Appendix  Vermiformis,  b — ^a  blind  prolongation  about  3  to  6  inches  loi^, 
narrow  and  worm-like,  directed  backwards  and  upwards  firom  the  lower 
part  of  the  caecum,  being  retained  by  a  fold  of  the  peritoneum. 
Ileo-ccecal  Valve^  or  Valve  of  Bauhin, — guards  the  entrance  of  the  small 
intestine,  being  formed  by  two  crescentic  folds  of  the  mucous  and  cellular 
coats  and  circular  muscular  fibres,  each  covered  with  villi  on  the  side 
toward  the  ileum,  but  smooth  on  the  csecal  side. 
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Ascending  Colon, — extends  upwards  to  the  under  surface  of  the  liver,  where 

it  fotma  the  Nifatic  Flexurt  of  the  Celen. 
Transverse  Colon,  •'—crosses  the  abdominal  cavity  just  below  the  liver.giB- 
F,(.  _  bladder,  stomach  and  spleen,  lo  tbe 

left  hypochoDdiium,  where   it  la- 
minates in  the  SfUnic  Flrxuri  ej 
lit  Colon. 
Descending  Colon,  » — passes  doim- 
waids  in  front  of  the  left  kidney  id 
tbe  lei)  iliac  fossa,  where  it  fonns 
the— 
Signimd   FUiure   of  the    CaUmJ— 
curved  Uke  an_^  first  upwards,  thn 
downwards;    extending    from   ik 
cicst  of  the  lef)  ileum  to  the  let 
sacro-iliflc  synchondrosis. 
Rectum,*— from  the  last-uamed  poirt 
to  the  anus  ;  is  6  to.  8 .  inches  loei;, 
not    sacculated,    and,   though   noc 
straight,  is  itraighter  than  the  rest 
of  the  gut.     It  curves  laterally  0 
the  middle  of  the  sacrum,  and  bad- 
wards  sixmt  an  inch  above  its  ter 
mination  at  the  <4h)m,<  where  it  Is 
distended  into  a  pooch.    Tliis  lower  inch  has  no  peritoneal  investment. 
Apptndicti  Epiflaiiiz, — are  small  pouches  of  peritoneum  containing  Ua,  and 
found  along  tbe  colon  and  part  of  the  rectum.     Tbey  are  due  to  the  incom- 
pleleness  of  the  investment  of  (he  gui  by  peritoneum. 
Sfhincltrs  of  the  Rectum  are  3, — the  sphincter  ani,  internal  sphincter  and 

sphincter  tertios  of  Hyrtl,     (See  anlt,  pp.  83,  84.) 
Folds  of  Houslim, — three  semilunar  transverse  folds,  one  in  the  npper  part  ol  1 
the  rectum  on  the  right  side,  another  about  the  middle  on  the  left  side,  ami 
the  third  in  front,  opposite  the  base  of  the  bladder. 

What  Glands  are  found  in  the  Lar^e  Intestine?  'Y\ik  SaBieles<>j\ 
Li/berkUhn  are  more  numerous  here  than  elsewhere,  also  a  few  Solitan 
Gtandt  and  Peyer's  Patches  in  its  upper  portion.  The  glands  of  Brunna 
are  absent,  the  villi  and  valvulx  conniventes  are  almost  wanting. 

State  the  Principal  Relations  of  each  of  the  three  part*  of  tkr 
Rectum.    They  are  as  follows,  vii. — 

Upper  Part  {a  inches], — Ues  on  the  lelt  pyKrormis  mosde  and  the  Hi 


sacral  plexns;  and  to  its  left  lie  tfae  left  ureter  and  branches  of  the  lefl 
intemat  iliac  arteiy.  <     ,  >  . 

Middle  Part  {3  inches),  in  the  male  subject  lies  jut  behind  Ihe  trigomun 
vesiCE  and  the  vesiculx  semlnales,  and  close  below  the  under  surface  of 
the  prostate  gland.  In  the  female  it  is  adherent  to  the  central  poition  of 
the  posterior  wall  of  the  vagina. 

LmBrr  Part  (i  inch), — is  wrronnded  by  the  3  sphincters  and  the  levator 
ani  muscle,  and  is  separated  by  the'perineum  frotn  the  membranous  por- 
tion and  liulb  of  the  urethra  in  the  male,  from  Ihe  vagina  in  the  female. 

THE  LIVER. 
Describe  the  Liver.  It  is  the  la[|;est  gland  in  the  body,  weighing  from 
3  to  4  pounds,  measuring  transversely  about  13  inches,  antero- posteriorly  6 
inches,  in  greatest  thickness  3  inches.  It  is  situated  in  the  right  hypochon- 
driac, epigastric  and  part  of  the  left  hypochondriac  regions ;  has  5  fissures,  5 
lobes,  5  ligaments,  and  5  sets  of  vessels,  and  is  invested  by  peritoneum,  except 
for  a  small  space  at  Ihe  attachment  of  the  coronary  ligament.  It  is  also  sur- 
rounded by  a  fibrous  coat  which  is  continuous  at  the  transverse  fissure  with  the 
capsule  of  Glisson.     Its — 

Upper  Surface, — is  convex,  in  relation  with  the  under  surface  of  the  dia- 
phragm and  6  or  7  lower  ribs,  and  is  divided  into  two  lobes  by  the  sus- 
pensory or  broad  ligament. 
Under  Surface  {Y\^.  73),  is  concave,  covers  the  stomach,  duodenum,  hepatic 
flexure     of     colon, 
right     kidney    and 
supra-renal  capsule, 
and  is  divided  into 
5  lobes  by  5  fissures. 
Anterior   Border,' — 
sharp  and   notched 
op^xreite  Ihe  fundus 
of  the  gall-bladder 
and  the  round  and 
falciform  ligaments. 
It  corresponds  to  the 
lower  border  of  the 
ribs  and  costal  carti- 
lages, descending  a  Uttle  lower  during  deep  in^iiralion  and  in  the  upright 

Posterior  Border,^ — rounded,  and  deeply  grooved  (sometimes  channeled) 
for  the  inferior  vena  cava.-" 
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Describe  the  5  Lrigatoents  of  the  Liver.  Four  are  folds  of  peritonenm; 
one,  the  round  ligament,  is  the  obliterated  umbilical  vein  and  ductus  venosos 
of  the  fcetus.    The— 

Suspensory  or  Falciform  Ligament  J — called  also  the  Broad  and  the  Lon- 
gitudinal Ligament, — is  a  sickle-shaped  double  fold  reflected  over  the 
round  ligament,  and  is  attached  to  the  sheath  of  the  right  rectus  muscle 
as  low  as  the  umbilicus,  and  to  the  diaphragm. 

Coronary  Ligament, jS^- — is  a  double  fold,  containing  firm  areolar  tissue  in 
its  interspace,  and  extending  from  the  posterior  border  of  the  liver  to  the 
diaphragm. 

Lateral  Ligaments^  2, — are  the  triangular  extremities  of  the  coronaiy 
ligament. 

Round  Ligament  jt. — ascends  in  the  free  margin  of  the  suspensory  ligament 
from  the  umbilicus  to  the  longitudinal  fissure,  in  which  it  is  continued  to 
the  vena  cava. 

Describe  the  5  Hepatic  Fissures.    They  are  all  situated  on  its  under 
surface,  and  separate  the  5  lobes,  one  from  another.     They  are  the — 

Longitudinal  Fissure,h — its  anterior  two-thirds,  in  front  of  the  transveise 
fissure,  is  called  the  Umbilical  Fissure,  from  containing  the  umbilical 
vein ;  its  posterior  one-third  is  the  Fissure  of  the  Ductus  Venosus,  lodg- 
ing the  slender  cord  which  represents  that  foetal  vessel. 

Transverse  Fissure,o — about  2  inches  long,  running  from  the  longi- 
tudinal towards  the  right ;  and  transmit  the  portal  vein,  hepatic  arteij, 
bile-duct,  lymphatics  and  nerves,  surrounded  by  the  Capsule  of  Glisson. 

Fissure  of  the  Gall- bladder ^v — on  the  right  of  the  longitudinal  fissure,  and 
nearly  parallel  with  it,  extending  from  the  anterior  border,  backwards  to 
near  the  right  end  of  the  transverse  fissure. 

Fissure  for  the  Vena  Cava, — extends  inwards  firom  the  posterior  border, 
where  it  joins  the  fissure  for  the  ductus  venosus ;  and  gives  exit  to  the 
hepatic  veins  which  here  join  the  vena  cava.  This  fissure  is  occasionally 
a  complete  foramen. 

Describe  the  5  Hepatic  Lobes.    Three  are  mere  lobules,  formed  from 
the  right  lobe  by  the  smaller  fissures.    The — 
Right  Lobe,a — is  much  the  largest,  and  presents  the  three  small  fissures 

and  two  depressions,  one  anteriorly  for  the  colon,  the  other  p>osteriori7 

for  the  kidney. 
Left  Lobefi — is  divided  from  the  right  by  the  longitudinal  fissuxe,  and  rests 

upon  the  stomach. 
Lobulus  Quadratus,^ — in  front  of  the  transverse  fissure,  and  between  the 

umbilical  fissure  and  that  for  the  gall  bladder. 
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Lobitliu  SpigelH^ — btliiod  the  tnosvene  lisnire,  and  between  the  lumre 

for  the  ductus  venosus  and  that  for  the  vena  cava, 
ioiulta  Caudalus^—i  connecting  ridge  ftaia  the  lobnlus  Spigelii  to  the 
light  lobe ;  it  Gepaiatea  Ifae  tiansverse  fissure  from  the  fisiuie  for  the  vena 
cava,  and  fonns  the  roof  of  the  foramen  of  WdeIow. 
DcBcfibe  the  s  Hepatic  Vessels.  They  are  the  —  portal  vein,*  hepatic 
iteiy^  hepatic  dact^  and  lymphatics,  situated  in  the  tiansverEe  fissure,  and 
iiTOUDded  by  the  capsule  of  Glisson, — also  the  hepatic  veins  in  the  Bssure 
iT  the  vena  cava.     The— 

Portal  Vein,' — formed  by  the  superior  and  inferior  mesenteric,  splenic 
and  gastric  veins  [all  the  main  veins  of  the  abdomen  except  the  renal), 
is  about  4  inches  long.  It  enters  the  transverse  fissure  of  the  liver,  where 
it  divides  into  two  branches,  and  these  again  divide  and  subdivide  to 
ramify  ihronghont  the  gland.     Its  branches  are  the — 

Right  Portal.  Inler-lobular  Veins.'  "1  ^^^^  ^^^_^ 

Left  Portal.  Lobular  Veins.*  >       .p  . 

Vaginal  Branches,  Intra-lobular  Veins.*  J 

Hepatic  Veins, — are  the  continuations  of  the  intia-lobular,  beginning  as  the 
Sub-lobular  Veins  beneath 
each  lobule,  and  entering  the 
inferior  vena  cava  in  the  fis- 
sure for  that  vesseL 
Hepatic  Artery, 9 — the  nutrient 
vessel  of  the  hver;    arises 

from  the  cteliac  axis,  enters  ^ 

the  transverse  fissure,  and  di- 
vides into  branches  which 
supply  the  cellular  tissue,  the 
walls  of  the  vessels,  and  the 
investing  membranes  of  the 
liver,  also  forming  a  pleins  in 
each  lobule  which  anasto- 
moses with  the  terminal 
branches  oflhe  portal  vein. 
Hepatic  Z>»f',— about  i  yi  inch 
long ;  is  formed  in  the  trans- 
verse fissure  by  the  onion  of 

the  two  main  Inliary  ducts,  from  the  right  and  left  lobes.  It  joins  the 
cjrstic  duct  from  the  gall-bladder  to  form  the  Ductus  Commaais  ChoMdo- 
chuE.     (See  next  page.) 


ise 

LymphoHa, — accompany  the  blood  vessels  io  two  sets,  a  superficial  set  inl 

a  deep  one. 
Wniat  Nerves  supply  the  Liver  ?    Branches  of  the   Hepatic  Hero, 
which  is  fonned  b;  branches  derived  from  the  left  pneumogastric,  right  phniii: 
and  solar  plexus. 

Describe  the  Structure  of  the  Liver.     The  tabstance  of   the*linr  i 
PiQ  _  composed    of   nmneraB 

Laiults,'^  of  polreo"" 
shape,  and  about  ^  d 
an  incfa  in  diameter, cic 
tered  around  the  mV 
lobular  brandies  of  tb 
hepatic  veins,  and  cm 
nected  ti^ether  b;  cot- 
vessels,  ducts,'  andlp 
phatics.  Eafh  lotdi 
consists  of— 
Hfpatic  Cells, 
atouttheis^ofe 

havinganucleiisui 

nucleolas,  yellow  coloring  matter,  glycogen  granules,  and  oQ  globules. 

Lobular  Vtins,* — forming  a  plexus  in  ihe  lobule.      1  ,c      c- 

Mn-htuUir  Ydn.'^n  the  rnnUt  of  tich  lob.U.  f  l*"  '^'«''  '«■  "J 

Plexuses,— ai  lymphatics,  nerves,  and  bile-ducts. 

What  is  the  Capsule  of  Olisson  7    The  areolar  tissue  which 
the  hepatic  vessels  in  the  transverse  fissure,  and  accompanies  them 
course  throughout  the  substance  of  the  liver.     It  is  continuous  with  the  fibcm 
covering  of  the  organ. 

How  may  Ihe  Portal  Veins  be  dlgtinguished  frotn  the  Hepatic, « 
section  of  the  Liver  ?  The  portal  veins  remain  closed,  being  sutronndB 
by  the  capsule  of  Glisson.  The  hepatic  veins  gape  open,  being  adherent 
the  liver  substance. 

Describe  the  Qall-bladder.  It  is  a  pear-shaped  bag,  3  to  4  inch 
long,  an  inch  in  greatest  diameter,  holding  from  S  to  13  fluid  drachs 
invested  bj  peritoneum  on  its  under  surface  and  fundus,  formed  of  a  Gbr 
muscular  co9,t  and  lined  by  a  mucous  one,  lying  in  a  fissure  on  the  Dnda 
surface  of  the  liver,  close  to  its  anterior  border,  and  directed  obliquely  dovfr 
wards,  forwards,  and  to  the  right    Iti 
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Fundus, — touches  the  abdominal  wall  immediately  below  the  9th  costal 

cartilage,  and  is  completely  invested  by  peritoneum. 
Nieck, — coils  twice  upon  itself,  and  empties  into  the  CysHc  Duct^  which  i^ 

about  an  inch  long,  and  joins  with  the  Hepatic  Duct  to  form  the  Ductus 

Communis  Chol6dochus. 

What  is  the  Ductus  Communis  Chol^dochus  ?  A  6bro-muscular  tube, 
covered  by  peritoneum  and  lined  with  mucous  membrane,  about  3  inches  in 
length,  formed  by  the  junction  of  the  Cystic  and  Hepatic  ducts,  and  emptying 
its  contents  (bile)  into  the  descending  part  of  the  duodenum  at  a  point  about 
3  inches  from  the  pyloric  orifice  of  the  stomach,  generally  in  common  with 
the  duct  of  the  pancreas.  The  three  ducts  above-named  are  often  called  the 
BUiary  Ducts, 

THE  PANCREAS. 

Describe  the  Pancreas.  The  Pancreas  is  a  racemose  gland,  about  7 
inches  long,  of  a  grayish-white  color,  situated  behind  the  stomach  and  in  front 
of  the  first  lumbar  vertebra.  Its  structure  resembles  that  of  the  salivary 
glands,  being  composed  of  re.ddish-yellow  lobules,  united  by  cellular  tissue, 
vessels  and  ducts,  and  ending  in  closed  pouches  surrounded  by  a  capillary 
plexus.  The — 
Pancreatic  Duct,  or  Duct  of  Wirsungy  * — extends  the  whole  length  of  the 
gland,  and  opens  into  the  ^iq  76 

duodenum  about  3  inches 
below  the  pylorus,  by  an 
orifice  common  to  it  and 
the  ductus  communis  chol6- 
dochus. 
Head^  or  Right  Extremity,  *  1 

is  surrounded  by  the  curve  of  the  duodenum,  the  ductus  communis  cho]6- 
dochus  and  the  pancreatico- duodenal  arteries. 
Tail,  or  Left  Extremity ,  * — ^Ues  above  the  left  kidney  and  in  contact  with 

the  lower  end  of  the  spleen. 
Body  * — is  in  relation  anteriorly  with  the  ascending  layer  of  the  transverse 
meso-colon,  the  posterior  wall  of  the  stomach  and  the  transverse  colon ; 
posteriorly  with  the  aorta,  portal  vein,  inferior  vena  cava,  splenic  vein, 
origin  of  the  superior  mesenteric  artery,  crura  of  the  diaphragm,  left  kid- 
ney and  supra-renal  capsule,  and  the  left  quadratus  lumborum  muscle. 
Arteries,  are  the — 
Pancreatica  Magna,  and  Pancreaticse  Parvae,  from  the  splenic. 
Ptocreatico-duodenalis, — ^branch  of  the  hepatic  artery. 
Inferior  Fancreatico-duodenalis, — ^branch  of  the  sup.  mesenteric. 
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Veim, — open  into  the  splen 

Ntma, — from  the  soUr  ]dexus,  foiming  ■  Splenic  Plexus. 

What  U  the  lesser  PancrenB  ?    A  lobe  of  the  head  of  the  pucice; 
■ometimes  detached  therefrom,  in  which  case  it  opens  by  a  dad  inu 
duodennm  about  an  inch  above  the  onlice  of  the  pancreatic  duct. 

THE  DUCTLESS  GLANDS. 
Name  the  so-called  Ductless  Glands.  They  are  the  Spleen,  Snpn- 
renal  Capsules,  Thyroid  and  Thymus  Glands.  The  Srst  two  are  in  the  aWi 
minal  cavity,  the  thyroid  gland  is  in  the  front  of  the  trachea,  and  the  thyns 
gland  is  in  the  anterior  mediastinom  of  the  thorax.  These  organs  bait  * 
excretory  ducts,  and  their  functions  are  nnknolrn. 

THE  SPLEEN. 

Describe  the  Spleen.    The  spleen  ii  a  soft,  Kpongy  and  very  vuolc 
organ,  about  5  by  3  by  a  inches,  from  6  to  10  ounces  in  weight,  and  si 
deeply  in  the  left  hypochondriun),  embracing  the  cardiac  end  of  the  dt 
to  which  it  is  connected  by  the  gastro-splenic  omentum.    Its — 

Outer  Surf  act, 'M  convex,  corresponds  to  the  9th,  loth  and    nth  n1x.| 
and  U  in  Telation  with   the  inferior  surface  of  ik 
diaphragm. 
Inner  Surface, — is  concave,  and  embraces  the  cudiK 

or  splenic  end  of  the  slomacli. 
Borders, — the  anterior  is  thin  and  ofien  notched ;  t!< 

posterior  is  thick  and  lies  on  the  left  kidney. 
Suipensory  Ligament, — attaches  the  upper  eztrecaitTl 

the  diaphragm,  and  is  a  fold  of  peritoneum. 
HUum, — a  vertical  fissure  about  the  middle  of  the  cii 
cave  surface.     It  is  pierced  by  the  vessels,  lyniphia 
and  nerves. 
Peritoneal,  or  Serous  Coat, — covets  the  whole  oi^an,  eicept  at  the  alU^ 

ments  of  the  suspensory  ligaments  and  the  gastro- splenic  ontentum. 
Fiire-elaitic  Coat,  or  Tunica  Propria, — is  reflected  at  the  hilnm  upon  I 
vessels,  and  gives  off  numerous  bands  (Iratecula),  whicb  bound  i 
lacunar  spaces  {areola)  of  the  oi^an. 
Malpighian  Corpusclei, — are  lymphoid  sphenoidal  expansions  of  t 
outer  coat  of  the  small  arteries,  and  average  in  diameter  about  the 
of  an  inch.  They  are  attached  to  the  arterioles  of  the  or^n  in  gn« 
of  6  or  8,  and  are  usually  pierced  by  an  aitery.  Their  reticnlum  is  slea 
and  open,  densely  filled  with  lymphoid  Corpuscles,  and  well  suppl 
with  capillaries.     They  have  Do  capsule. 
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Splenic  Substance  or  Pulpy — a  soft,  pulpy,  brown-red  mass,  surrounding  the 
Malpighian  corpuscles,  and  contained  in  the  areolae.  It  consists  of  a 
delicate  net-work  of  connective -tissue  corpuscles,  containing  pigment- 
granules  (disintegrated  blood-corpuscles),  granular  albuminous  matter, 
nucleated  and  non-nucleated  cells,  and  free  nuclei,  also  red  blood- 
corpuscles  in  every  stage  of  metamorphosis.  These  are  denominated 
the  colored  and  colorless  elements. 

Splenic  Artery ^ — ^is  large  and  tortuous,  and  divides  at  the  hilum  into  5  or  6 
branches,  each  supplying  a  segment  of  the  organ,  and  terminating  either 
directly  in  the  venous  radicles,  or  in  the  lacunar  spaces. 

Splenic  Vein, — arises  by  radicles  partly  from  the  capillaries,  partly  from  the 
lacunar  spaces,  and  empties  into  the  portal  vein. 

/Serves, — are  derived  from  the  semi-lunar  ganglion  of  the  solar  plexus  and 
the  right  pneumogastric,  forming  the  Splenic  Plexus, 

THE  THYROID  GLAND. 

Describe  the  Thyroid  Gland.    It  is  a  bi-lobed  organ,  about  3  inches  in 
;ngth,  situated  on  the  sides  of  the  upper  2  or  3  rings  of  the  trachea,  and  con- 
sting  of  minute  closed  vesicles  containing  a  yellow -colored  fluid,  surrounded  by 
dense  plexus  of  capillaries,  and  connected  together  by  areolar  tissue.     Its — 
Isthmus f — connects  the  lower  third  of  each  lobe  together,  passing  in  front 

of  the  trachea.    It  is  occasionally  absent. 
Pyramid, — is  a  third  lobe,  which  sometimes  arises  from  the  left  lobe,  or 

from  the  lefl  upper  border  of  the  isthmus. 
I^evator   Glandulce   Thyroidea, — are  muscular  bands  occasionally  found 

extending  from  the  body  of  the  hyoid  bone  to  the  isthmus  of  the  gland  or 

its  p3rramid. 

Name  the  Arteries  of  the  Th3rroid  Gland.    They  are  very  large,  anas- 
tnose  freely,  and  are  the — 

Superior  Thyroid, — ^branch  of  the  external  carotid,  arising  therefrom  below 
the  greater  cornu  of  the  hyoid  bone,  and  giving  off  the  following  branches, 
viz. — 

Muscular.         Hyoid.  Superior  Laryngeal. 

Glandular.       Superficial  Descending.         Crico-thyroid. 
Aliddle    Thyroid,  Artery  of  Neubauer,  or  Arteria    Thyroidea  Ima, — is 
occasionally  found  arising  ftora  the  innominate  artery  or  directly  from 
the  arch  of  the  aorta,  passing  upwards  along  the  front  of  the  trachea. 
rnferior  Thyroid,  branch  of  the  thyroid  axis,  gives  off — 

Laryngeal  Branch.  ([Esophageal  Branches. 

Tracheal  Branches.  Ascending  Cervical. 
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Enumerate  the  Veins  and   Nerves  of  the  Th3rroid  Gland.    The 
Fdins  form  a  plexus  in  front  of  the  gland  and  the  trachea,  giving  rise  to  the— 

Superior  Thyroid  Vein.    \  •  *    ^v    t  *        it       i      ir  • 

lif'.jj  rrr,       '■,  rr  '  T  op^n  mto  thc  Internal  Jugular  Vein. 

Middle  Thyroid  Vein,        i    *^  ''^* 

Inferior  Thyroid  Vein,  opens  into  the  Innominate  Vein. 

Nerves — are    branches   of    the  pneumogastric,  and  of  the    middle  and 

inferior  ganglia  of  the  sympathetic. 

THE  THYMUS  GLAND. 

What  is  the  Thjrmus  Gland  ?  It  is  a  temporary  organ,  attaining  its 
full  size  about  the  age  of  2  years,  then  being,  about  2  inches  long,  i^  inch 
broad,  3  lines  thick,  and  weighing  about  half  an  ounce.  It  subsequently 
atrophies,  and  has  almost  disappeared  at  puberty.  It  is  situated  in  the  anterior 
mediastinum  and  the  neck,  behind  the  sternum  and  the  sterno-hyoid  and 
stemo-thyroid  muscles,  extending  from  the  level  of  the  4th  costal  cartilage  to 
the  lower  border  of  the  thyroid  gland.  In  the  mediastinum  it  rests  upon  the 
pericardium,  and  is  separated  by  the  thoracic  fascia  from  the  arch  of  the  aorta 
and  the  great  vessels. 

Describe  its  Structure.  The  Thymus  gland  consists  of  two  lateral  lobes 
(sometimes  a  third),  together  forming  a  pyramidal  mass.  It  is  surrounded  by 
a  fibrous  capsule  and  is  divided  by  Trabecula^  into  primary  and  secondary 
lobules,  which  consist  of  meshes  of  delicate  retiform  tissue  closely  packed 
with  lymph-corpuscles,  and  pervaded  with  capillaries.  The  so-called  Central 
Cavity  and  Primitive  Linear  Tube,  are  deceptive  appearances  of  the  multi- 
plying cells  in  the  interior  of  the  gland. 

Name  its  Vessels  and  Nerves.    The  Thymus — 

Arteries, — are  derived  from  the  internal  manmiary,  superior  and  inferior 
thyroid,  subclavian  and  carotid.  They  ramify  on  the  surface  of  each  lobule, 
having  smaller  twigs  converging  toward  the  centre. 

Veins, — open  into  the  left  innominate  and  the  thyroid. 

Lymphatics, — consist  of  intralobular  and  interlobular  plexuses,  and  opes  into 
the  anterior  mediastinal  glands. 

Nerves, — are  very  minute  and  derived  from  the  pneumogastric  and  the  sym- 
pathetic. 

THE  SUPRA-RENAL  CAPSULES. 

What  are  the  Supra-Renal  Capsules  ?  They  are  two  small,  crescentic- 
shaped  bodies,  situated  one  on  each  kidney.  Each  presents  a  small  fissure  or 
Hilum  anteriorly,  from  which  its  vein  emerges,  and  consists  of  a — 

Fibrous  Capsule, — which  is  very  thin,  closely  adherent,  and  sends  numerous 
septa  inwards. 
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Cortical  Substance^ — composed  of  columnar  and  rounded  cells,  held  together 

in  layers  by  a  fibrous  stroma. 
Medullary  Substance^ — is  darker  than  the  cortical  portion,  and  pulpy. 

Consists  of  cells  in  groups,  supported  by  a  delicate  stroma,  and  believed 

by  some  anatomists  to  be  prolonged  into  nerve  fibres. 

What  are  their  Relations  ?    Their  bases  rest  on  the  upper  front  parts  of 
the  kidneys,  their  posterior  surfaces  on  the  crura  of  the  diaphragm,  about  the 
level  of  the  loth  dorsal  vertebra.    The — 
Anterior  Surface ^ — of  the  right  capsule  is  covered  by  the  liver ;  that  of  the 

left  one  by  the  spleen  and  pancreas. 
Superior  Surface^ — of  each  is  in  relation  internally  with  the  great  splanchnic 
nerve  and  semilunar  ganglion. 

Name  their  Vessels  and  Nerves.  The  Lymphatics  of  these  bodies 
open  into  the  lumbar  glands,  but  are  very  imperfectly  known.    Their — 

Arteries^ — are  the  Supra-renal  Branches  of  the  aorta,  renal,  and  inferior 
phrenic  arteries,  forming  a  dense  capillary  plexus  in  the  cortical  portion 
of  the  organ. 

Veins ^ — of  each  open  into  a  single  trunk,  the  Supra-renal  Vein,  which  on 
the  right  side  of  the  body  empties  into  the  inferior  vena  cava,  on  the  left 
side  into  the  left  renal  vein. 

Nervesy — are  chiefly  derived  firom  the  solar  and  renal  plexuses,  with  some 
filaments  from  the  phrenic  and  pneumogastric  nerves,  forming  a  compli- 
cated network  in  the  medullary  substance  of  the  organ,  and  having 
numerous  small  ganglia  developed  upon  them. 

THE  ABDOMINAL  CAVITY. 

What  is  the  Abdomen  ?  An  oval  cavity,  situated  between  the  thorax 
ibove  and  the  pelvis  below,  invested  by  peritoneum  internally,  and  containing 
he— 

Stomach,  Pancreas,                                Abdominal  Aorta, 

Intestines,  Kidneys  and  Ureters,               Inferior  Vena  Cava, 

Liver,  Supra-renal  Capsules,              Recepiaculum  Chyli, 

Gall-bladder.  Bladder  (when  distended.)      Thoracic  Duct, 

Spleen,  Uterus  (during  pregnancy.)     Solar  Plexus^  etc. 

Name  the  Boundaries  of  the  Abdomen.  Above,  it  is  bounded  by  the 
iaphragm; — below,  by  the  brim  of  the  pelvis ;— posteriorly,  by  the  vertebral 
olunm,  and  the  fasciae  covering  the  psoae  and  quadrati  lumborum  muscles ; — 
Ttteriorly  and  laterally,  by  the  transversalis  fascia,  the  lower  ribs,  and  the 
enter  of  the  ilium. 
K 


What  Openinea  are  found  in  itB  Walls  7    Tbey  are  the — 
Optttiug  fur'lht  Vina  Cava,—  in  tbe  diapliiagm. 
Aortic  Opening, — behind  the  diaphragm,  fbr  the  aorta,  vena  az]^os  minoritk 

thoracic  duct,  and  occa^onally  the  left  sympathetic  nctve. 
(Esophageal  Opening, — in  the  diaphragm,  for  the  oesophagns,  and  the  pnemDi^ 

gasiric  nerves. 
Vinbilical  Opening, — in  the  anterior  wall,  transmitting  the  umUlical  vessels  ii 
the  fixtns,  bat  oblilerated  after  birth,  leaving  a  puckered  depresaoo,  tk 
Urabilicus. 
Internal  Abdaminal  Ring,— oa  each  ade,  half  an  inch  above  PoQpait's  liti- 
ment,  for  the  passage  of  the  spermatic  cord  in  the  male,  and  the  laud 
ligament  of  the  uterus  in  the  female. 
Femoral  or  Cmral  Sing, — on  each  side,  just  below  Poupait's  ligamenl;  in 
the  passage  of  ihe  femoral  vessels.    This  opening  is  closed  bj  the  ScpH 
Cnirale.     (See  Femoral  Hernia.) 

Name  the  Regions  of  the  Abdomen.  The  Abdomen  is  <1irided  inRi) 
regions,  by  iwo  horiionlal  lines, — one  between  the  cartilages  of  the  9lh  lit^ 
another  Between  Ihe  crests  of  the  ilia, — and  a  vertical  lines  from  the  cartilijo 
of  the  8th  ribs  to  the  centre  of  Poupart's  ligament.  The  9  regions  thus  fanned 
are  named  the — 

Right  Hypochondriac.         Epigastric.  Left  ffypochendriae. 

Right  Lumbar.  Umbilical.  Lift  Lumbar. 

Right  Inguinal.  Hypogastric.  Left  Inguinal. 

^'°-  t8.  What  Parts  are  contained  tn  eid 

Region  ? 

Right  Hypochondriac  Region, — conliiifi 
Ihe  right  lobe  of  the  liver,  gall-bladdei. 
duodenum,  hepatic  flexure  of  the  colw. 
upper  part  of  the  right  kidney,  and  t)ii 
right  supra-renal  capsule. 
Epigastric  Region, — contains  the  rigll 
two-thirds  of  the  stomach,  lelt  lobe  atri 
lobuE  Spigelii  of  the  liver,  bepaii: 
vessels,  cteliac  axis,  solar  plexus,  pan- 
creas, and  parts  of  the  aorta,  inferior  veu 
cava,  vena  azygos,  and  Ihoracic  duct. 
Left  Hypochondriac  Region, — Contains  ll* 
splenic  end  of  the  stomach,  spleen,  tL 
of  the  pancreas,  splenic  flexure  of  tbi 
colon,  npper  half  of  the  lefi  kidney  ^si 
its  supra-renal  capsule. 
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Xi^kt  Lumbar  JRegion, — contains  the  ascending  colon,  lower  half  of  the  right 

kidney,  and  part  of  the  small  intestine. 
UmHHcal, — contains  the  transverse  colon,  transrefse  duodenum,  pait  of  the 

great  omentum  and  mesentery,  and  part  of  the  small  intestine. 
Left  Lumbar  Hegtonf-^ontaiUa  the  descending  colon,  lower  half  of  the  left 

kidney,  and  part  of  the  small  intestine. 
Right  Inguinal  Hegionj—coTitBXDA  the  right  ureter,  caecum,  appendix  vermi- 

fonnis,  and  the  spermatic  vessels  of  that  side. 
Hypogastric  Region, — contains  part  of  the  small  intestine,  the  bladder  in 

children  and  when  distended  in  adults,  and  the  uterus  during  pregnancy. 
Left  Inguinal  Region, — contains  the  left  ureter  and  spennatic  vessels,  and  the 

sigmoid  flexure  of  the  colon. 

THB  PERITONEUM. 

What  is  the  Peritoneum  ?  A  serous  membrane,  forming  a  closed  sac, 
'V& parietal  layer  lining  the  walls  of  the  abdomen  and  pelvis,  its  visceral  layer 
bemg  reflected  more  or  less  completely  over  all  the  abdominal  and  pelvic 
viscera.  Its  free  surface  is  covered  with  squamous  epithelium,  and  is  smooth, 
moist,  and  shining  Its  attached  surface  is  connected  to  the  viscera  and  the 
parietes  of  the  abdomen  by  the  sub-peritoneal  areolar  tissue. 

Is  the  Peritoneum  always  a  closed  sac  ?  No !  In  the  female  it  is  con- 
tinuous with  the  mucous  lining  of  the  Fallopian  tubes,  which  at  their  free 
extremities  open  into  its  cavity. 

Name  the  Divisions  of  the  Peritoneum.    The — 
Greater  Sac, — extends  over  the  anterior  two-thirds  of  the  liver,  behind  and 

above  the  stomach,  below,  behind,  and  in  front  of  the  great  omentum,  and 

below  the  meso -colon. 
Lesser  Sac,  or  Cavity  of  the  Great  Omentum, — extends  behind  and  below  the 

liver  and  stomach,  above  the  meso-colon,  and  within  the  great  omentum. 

What  is  the  Foramen  of  Winslow  ?  A  constriction  of  the  peritoneal 
cavity  connecting  the  two  sacs,  situated  behind  the  right  free  border  of  the  gastro- 
bepatic  or  lesser  omentum,  and  formed  by  the  gastric  and  hepatic  arteries  a!> 
they  curve  around  to  the  cceliac  axis.     Its  boundaries  are  as  follows,  viz. — 

Anteriorly, — the  lesser  omentum,  containing  the  duodenum,  hepatic  artery, 
portal  vein,  and  the  ductus  communis  chol^dochus. 

Posteriorly, — the  inferior  vena  cava,  and  the  right  crus  of  the  diaphragm. 

Superiorly, — the  lobus  l^ig^lii  of  the  liver. 

Inferiorly, — the  hepatic  artery,  curving  forwards  from  the  coeliac  axis 

What  passes  through  the  Foramen  of  Winslow  ?    Nothing. 
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What  are  the  Omenta  or  Bpiploa  7    They  are  folds  of  peritoDcum  en- 
necting  the  stomach  with  otber  oqrani,  and  aie  3  in  number,  namely,  Che— 
GaslrB-ioKc  ar  Gnat  OMMHAi»),i*~«onsl5ts  of  four  layers  of  periloneaDi, 
Che  moit  anCeiior  and  posterior  of  whicli 
'  belong  to  the  gteater  uc,  Che  Cwo  inttr 

Dal  to  the  lesser  sac.     The  two  anttrioE 
layets  descend  from  the  slomach  and  is. 
spleen,  over  the  smaU  inCestines,  ud 
then  ascend  as  the  posterior  layers,  li 
I     enclose  the  transverse  colon. 
I  Caiira-kipatU  or  Laser  Omentum, — aib 
sists  of  two  layers  of  peritoneum.  Ok 
tipper  belonging  to  the  greater  sac,  tb! 
lower  lo  the  lesser  sac.     It  extends  fran 
e  fisstire  of  the  liver  to  ts 
re  of  the  stomach,  and  on- 
tains  \a  its  right  free  margin  the — 
Hepatic  Artery. 
Portal  Vein. 
Lymphatics. 

E)Dctus  Communis  Choltdochus. 
First  part  of  the  Duodenum. 
Hepatic  Plexus  of  Nerves. 
Gastro-ipltnic    Omentum, — Connects  tl 
slomach  with  the  spleen,  and   is  co 
tinuous  by  its  lower  border  with  l^ 
great  omentum.     It  Contains  the  Spier* 
Vessels  and  the  Vasa  Brevia. 
What  are  the  Mesos  or  Hesenteries  P    Folds  of  periioneum  connM- 
ing  the  various  parts  of  the  intestinal  canal  (except  the  duodenum)  10  i^ 
abdominal  walls.     Each  one  contains  the  vessels  of  the  part  which  it  su 
ports.    They  are  the— 

Mesentery  prof  er.^*      Mesa-eacum.       Meso-celim.**      Meso-rectum. 
Wbat  Ligaments  are  formed  \>y  the  Peritoneum  ?    They  are  1 7  foli 
of  peritoneum  which  support  certain  organs,  irii. — 

1  Gastro-pArettie, — from  the  stomach  to  the  diaphragm.  ' 

4  Hepatic — the  longitudinal,  coronary,  and  2  lateral  ligaments  of  the  liM 

5  Vesieal, — the  false  ligaments  of  the  bladder.  I 

6  Uterine, — z  ve^co-nterine,  2  recto-ntcrine,  and  2  lateral  or  broad  b; 
ments  of  the  uterus. 

t  Spttnit, — the  snqiensoiy  Ugament  of  the  spleen. 
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Name  the  Viscera  covered  by  Peritoneum.    They  are  the — 
Liver^  (almost  wholly).  Transverse  Colon,^ 

.S^^m/zr^ 2  (almost  wholly).  Sigmoid  Flexure, 

Spleen.  Rectum  (upper  ^). 

Duodenum'^  (first  part).  Ovaries, 

Small  Intestine,*  Uterus.* 

Name  the  Viscera  partially  invested  by  Peritoneum.    The — 
Duodenum*  (descending  and  Descending  Colon. 

transverse  portions).  Rectum**  (middle  third). 

Gecum.  Vagina^  (uppcr  part). 

Ascending  Colon.  Bladder^  ^  (posterior  wall). 

What  Viscera  have  no  Peritoneal  Investment  ?    The —    • 

Rectum''  (lower  third).  Pancreas.* 

Bladder'^^  (neck,  base  and  Kidneys, 

anterior  surface).  Supra-renal  Capsules, 

Vagina^  (lower  part). 

What  are  the  Appendices  Epiploicse  ?  Pouches  of  peritoneum  situated 
along  the  colon  and  upper  third  of  the  rectum,  and  filled  with  fat.  They  are 
chiefly  found  along  the  transverse  colon. 

A  Demonstration  of  the  Peritoneum  is  best  made  with  a  large  bag  of 
mosquito- netting,  sewn  up  along  all  four  sides,  and  having  a  central  slit  to 
represent  the  incision  usually  made  in  the  laparotomy  operation.  Sponges  of 
various  sizes  will  represent  the  various  organs,  and  may  be  pushed  into  folds 
of  the  bag  and  tied  in  by  string,  wholly  covered  or  partially  covered,  as  the 
case  may  be,  for  each.  Professor  Pancoast  used  this  method  of  demonstration 
in  his  lectures,  making  the  subject  perfectly  clear  to  many  who  never  under- 
stood it  before. 

ORGANS  OF  VOICE  AND  RESPIRATION. 

THE  LARYNX. 

What  is  the  Larynx  ?  A  musculo-membranous-cartilaginous  box  placed 
between  the  trachea  and  the  base  of  the  tongue,  and  constituting  the  essential 
»rgan  of  voice. 

Name  its  Cartilages.    They  are  nine  in  number,  3  single  and  3  in  pairs, 

iz. — 

Thyroid  Cartilage,  2  Arytenoid  Cartilages, 

Cricoid  Cartilage,  2  Cuneiform  Cartilages, 

Epiglottis,  2  Comicula  Laryngis, 
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Describe  the  Thyroid  Cartilage.    The  Thyroid  or  shield-like  cartilage 

consists  of  two  Ala  or  wings,^  united  in  front  at  an  acute  angle,  the  highest 

portion  of  its  front  being  called  the  Pomum  Adami^  Adam's  apple.    Its — 

Inner  Surface^ — gives  attachment  to  the  true  and  false  vocal  cords,  the 

epiglottis,  thyro-arytenoid  and  thyro-epiglottidean  muscles,  and  the  thyro- 

P,^,  8^  epiglottic  ligament. 

Outer  Surface^ — aifords  attachment  to  the  sterno- 
thyroid, thyro-hyoid  and  inferior  constrictor  mus- 
cles ;  the  first  two  being  attached  along  its  oblique 
ridge. 
Upper  Border^ — is  curved  irregularly,  and  gives  at- 
tachment to  the  thyro-hyoid  membrane. 
Lower  Border, — gives  attachment  to  the  crico-thyroid  membrane  in  the 

median  line  and  on  each  side  to  the  crico-thyroid  muscle. 
Posterior  Border  of  each  wing  ends  above  and  below  in   Comua  (horns), 

and  gives  attachment  to  the  stylo,  and  palato-pharyngeus  muscles. 
Superior  Comu  of  each  side  affords  attachment  to  the  thyro-hyoid  ligament. 
Inferior  Comu  of  each  side  articulates  with  the  cricoid  cartilage  by  a  small 
oval  facet.    (See  «  and  ^,  Fig.  80.) 

Describe  the  Cricoid  Cartilage.    The  Cricoid,  or  ring-like  cartilage,  is 
Fig.  81.  placed  below  the    thyroid,  with   its    narrow  part   to   the 

front.  It  has  on  each  side  2  Articular  Facets,  one  on  the 
upper  margin  posteriorly  for  the  ar3rtenoid  cartilage,  and 
one  near  the  lower  margin  for  the  inferior  comu  of  the 
thyroid  cartilage.     Its — 

Outer  Borders, — give  attachment  to  the  crico-arytenoideus 
posticus  muscle,  and  the  longitudinal  fibres  of  the  oesophagus. 
Upper  Border, — affords  attachment  to  the  crico-thyroid  membrane  and  the 

crico-arytenoidei  laterales  muscles. 
Lower  Border, — is  connected  to  the  upper  ring  of  the  trachea  by  fibrous 
membrane. 

Describe  the  Arytenoid  Cartilages.  The  Arytenoid,  or  pitcher-like 
cartilages,  are  2  in  number,  pyramidal-shaped,  and  situated  on  the  upper  mar- 
gin of  the  cricoid  cartilage  posteriorly,  closing  in  the  back  of  the  laiynx. 
Each  cartilage  has  3  surfaces,  2  angles,  a  base  and  an  apex.     The — 

Anterior  Surface, — gives  attachment  to  the  false  vocal 
Fig.  82.  chord,  and  the  thyro-arytenoideus  muscle. 

^   V.  ^         Anterior  Angle, — gives  attachment  to  the  true  vocal  chord 
^     ^\  and  the  thyro-arytenoideus  muscle. 

Posterior  Surface^ — ^has  attached  to  it  the  arytenoideus. 
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Posterior  Angle^ — gives  attachment  to  the  crioo-arytenoideus  lateralis  and 

posticus  muscles. 
Internal  Surfaces  of  each  look  towards  each  other. 
Base, — has  a  facet  for  articulation  with  the  cricoid. 
Apex, — articulates  with  the  comiculum  laryngis. 

What  are  the  Comicula  Larsmgis  ?  They  are  2  small  cartilaginous 
nodules  attached  to  the  apices  of  the  arytenoid  cartilages,  and  are  also  called  the 
Cartilages  of  Santorinu    To  them  are  attached  the  aryteno-epiglottidean  folds. 

What  are  the  Cuneiform  Cartilages  ?  The  Cuneiform,  or  Cartilages  of 
Wrisberg,  are  2  rods  of  yellow  elastic  cartilage  contained  in  the  free  bor- 
ders of  the  aryteno-epiglottidean  fo^ds. 

Describe  the  Epiglottis.    The  Epiglottis  is  a  cartilaginous  lid  for  the 

larynx.    It  is  leaf-shaped,  situated  behind  the  base  of  the  tongue,  and  attached 

by  its  apex  to  the  posterior  surfoce  of  the  tk3rroid  cartilage,  just  below  the 

median  notch.     Its — 

Base, — is  free,  and  curves  over  the  base  of  the  tongue. 

Apex, — is  connected  to  the  receding  angle  of  the  thjrroid  cartilage  by  the 

thyro-epiglottidean  ligament. 
Anterior  Surface, — is  attached  to  the  hyoid  bone  by  the  hyo- epiglottic  liga- 
ment, and  to  the  tongue  by  3  glosso-epiglottidean  folds. 
Posterior  Surface,— costxs  the  superior  aperture  of  the  larynx  when  food 

passes  through  the  pharynx. 
Lateral  Margins, — are  connected  to  the  arytenoid  cartilages  by  the  aryteno- 
epiglottidean  folds. 

Name  the  Ligaments  of  the  Larynx.    They  are  19  in  number, — 3  ex- 
rinsic  ligaments,  connecting  the  larynx  to  the  hyoid  bone;  and  16  intrinsic, 
linding  its  several  cartilages  together,  viz. — 
£xtrinsic  Ligaments  (3),  are  the — 

Thjnro-hyoid  Membrane,  bounded  laterally  by — 

2  Lateral  Thyro-hyoid  Ligaments,  each  contain  a  nodule  of  cartilage, 
the  Cartilage  Triiicea. 
Intrinsic  Ligaments  (16)  are  the — 
Crico-thyroid  Membrane. 
2  Crico-thyroid  Capsular  Ligaments. 
2  Crico-arytenoid  Ligaments. 
2  Crico-arytenoid  Capsular  Ligaments. 
2  Superior  Th3rro-arytenoid  (situated  in  the  false  vocal  chords). 

2  Inferior  Thyro- arytenoid  (situated  in  the  true  vocal  chords). 
Hyo- epiglottic  Ligament. 

Thyro-epiglottic  Ligament. 

3  Glosso-epiglottic  Folds. 
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Describe  the  Vocal  Chords.  They  are  in  two  sets,  the — 
Superior  or  False  Vocal  Chords^ — containing  the  superior  thyro>arytenoid 
ligaments, — extend  from  the  angle  of  the  thyroid  cartilage  around  to  the 
anterior  surfaces  of  the  arytenoids,  and  consist  of  two  folds  of  mucous  mem- 
brane, each  having  a  free  crescentic  margin. 
Inferior  or  True  Vocal  Chords, — containing  the  inferior  thyro-arytenoid  liga- 
ments,— extend  from  the  angle  of  the  thyroid  cartilage  around  to  the  ante- 
rior angles  of  the  bases  of  the  arytenoids,  and  consist  of  two  thin  layers  of 
mucous  membrane  covering  the  ligaments  named,  each  having  the  thyro- 
arytenoideus  muscle  external  and  parallel  to  it. 

What  is  the  Glottis  ?  The  Glottis  or  Rima  Glottidis  is  a  narrow  chink 
or  interval  between  the  inferior  vocal  chords,  formed  by  the  projection  into 
the  cavity  of  the  larynx  of  these  chords  and  the  thyro-arytenoidei  muscles. 
Its  greatest  length  is  less  than  an  inch,  its  greatest  breadth  about  half  an  inch. 
Its  form  is  a  narrow  fissure  of  varying  size. 

What  is  the  Ventricle  of  the  Larynx  ?  An  oval  depression  on  each 
side  of  the  larynx,  between  the  true  and  false  vocal  chords,  leading  up  to  the 
sacculus  laryngis  by  a  narrow  opening. 

What  is  the  Sacculus  Laryngis  ?  A  blind  pouch  situated  in  each 
laryngeal  wall  at  the  level  of  the  false  vocal  chord.  It  is  of  conical  shape, 
and  contains  60  or  70  small  mucous  glands  which  secrete  a  fluid  for  the 
lubrication  of  the  true  vocal  chord.  The  sacculus  is  covered  in  by  the 
aryteno-epiglottideus  inferior  muscle  internally,  and  by  the  thjrro-epiglot- 
tideus  externally,  both  muscles  compressing  it  to  discharge  its  contents.  The 
Sacculus  Laryngis  is  also  called  the  Sinus  of  Morgagni,  and  the  lower  part 
of  the  ventricle  is  sometimes  named  the  Scu  of  Hilton, 

What  class  of  Epithelium  lines  the  Larynx  ?  Its  mucous  membrane 
is  covered  with  Ciliated  Epithelium  below  the  level  of  the  superior  vocal 
chords,  extending  in  front  as  high  as  the  centre  of  the  epiglottis.  Over  the 
rest  of  the  larynx  is  Squamous  Epithelium, 

Describe  the  Laryngeal  Muscles.  They  are  4  in  number  on  each  side 
and  one  in  the  median  line,  viz. — 

Crico-thyroid  (2), — from  the  front  and  side  of  the  cricoid  cartilage,^— into 
the  lower  and  inner  border  of  the  thyroid.^  Action,  to  tilt  the  thyroid 
cartilage  forwards,  thus  elongating  and  making  tense  the  vocal  chords. 
Nerve,  superior  laryngeal. 

Crico-aryienoideus  Posticus  (2), — ^from  the  cricoid  cartilage  posteriorly,— 
into  the  posterior  angle  of  the  base  of  the  ar3rtenoid  cartilage.  Action^ 
to  rotate  the  arytenoids  outwards  and  open  the  glottis,  while  keeping  the 
vocal  chords  tense.    Nerve,  recurrent  laryngeal. 


Criea-arylmeideus   Lateralis  d  ^2], — from  the  Fic-  >3- 

app«r  laleral  border  of  the  cricoid  cartilage, 
— into  tlie  posterior  angle  of  the  base  of  the 
arytenoid.    Aclion,  to  rotate  the  arytenoids 
inwards  and  close  the  glottis.     Nerve,  recur- 
rent laiyngeaL 
Tkyre-aryleneideus '  (l), — from  the  angle  of 
the  thyroid  cartilage  and  the  posterior  surface 
of  the    crico-thjiroid   membrane, — into  the 
base  and  anterior  surface  of  the  arytenoid. 
Action,  to  shorten  and  relax  the  vocal  chorda 
by  approximating  the  cartilages,  and  to  com- 
press the  sacculus  laryngis.    Nerve,  recurrent 
laryngeal. 
Arylenoideut  (i), — from  the  posterior  stirlkce 
and  outer  border  of  one  arytenoid  cartilage, — into  the  corresponding  parts 
of  the  opposite  cartilage;  having  oblique  aod  transverse  libret,  and  filling 
up  the  posterior  concave  surfaces  of  the  arytenoid  caitilages.    Aclion,  by 
approximating  the  uylenoids,  to  close   the   back  part  of  the  glottis. 
Nerves,  superior  and  recurrent  laryngeal. 
A  small  fasciculus,  called  the  Kerato-critsidtus,  is  sometimes  found  below 
the  arytenoideus,  extending  from  the  cricoid  cartilage  to  the  inferior  comu 
of  the  thyroid.     It  occurs  once  in  5  cases,  usually  on  one  side  only,  but 
occasionally  on  both,  and  acts  to  fix  the  lower  horn  of  the  thyroid  carii- 
lage  backwards  and  downwards. 
Another  small  mnscle  is  found  frequently,  though  rarely  described  in  the 
books,  the  TrUueo-glossui.    It  arises  from  the  cartilaginous  nodule  in  the 
lateral  thyrohyoid  ligament,  and  passes  forwards  and  upwards  to  enter 
the  tongue  along  with  the  berato-glossus  mnscle. 

Describe  the  MubcIcb  of  the  Epiglottis.    They  are  3  doable  muscles, 

■  follows,  vii. — 

Thyre-ef^lottideui  (2), — from  the  mner  surface  of  the  thyroid  cartilage, — 
into  the  mai^n  of  the  epiglottis,  and  the  aryteno-epiglottidean  Told. 
Action,  to  depress  the  epiglottis,  and  compress  the  sacculus  laryngis. 
iV>nv,  recurrent  laryngeal. 

Aryteno-epiglottideus  Superior  (a), — from  the  apex  of  the  arytenoid  carti- 
lage,— into  the  aiyteno-epigtoitidean  fold.  Action,  to  constrict  the  supe- 
rior aperture  of  the  brytix.     Nerve,  recurrent  laryngeal. 

Arylene-epiglottideus  Inferior  (a), ---from  the  arytenoid  cartilage  just  above 
the  attachment  of  the  superior  vocal  chord, — into  the  sacculus  laryngis 
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and  the  margin  of  the  epiglottis.    Acfian,  to  compress  the  saccalos 
laryngis.    Nerve^  recurrent  laryngeal. 

Name  the  Arteries  and  Veins  of  the  Larsmz.    The^ 
Arteries f — are  the  Laryngeal  Branches  of  the  superior  and  inferior  thyroid ; 
and  the  Crico-thyroid  Branches  of  the  superior  thyroid,  which  anastomose 
on  the  crico-th3rroid  membrane  with  their  fellows  of  the  opposite  side. 
Veins^ — empty  into  the  superior,  middle  and  inferior  thyroid  veins. 

Describe  the  Laryngeal  Nerves.  They  are  the  Superior  and  Recurrent 
Laryngeal  Branches  of  the  pneumogastric,  joined  by  filaments  from  the  spinal 
accessory  and  the  sympathetic.    The — 

Superior  Laryngeal^ — is  the  nerve  of  sensation.  It  enters  the  larynx  by  a 
hole  in  the  thyro-hyoid  membrane,  and  supplies  the  mucous  membrane, 
and  the  crico-thyroid  and  arytenoideus  muscles.  It  has  the  following 
branches,  namely — 

External  Laryngeal.  Internal  Laryngeal. 

Recurrent  Laryngeal^ — is  the  motor  nerve.  It  winds  from  before  back- 
wards, around  the  subclavian  artery  on  the  right  side,  around  the  arch  of 
the  aorta  on  the  left  side,  and  is  distributed  to  all  the  laryngeal  muscles 
except  the  crico-thyroid, — giving  off,  in  its  course,  cardiac,  oesophageal, 
tracheal  and  phamygeal  filaments,  and  finally  anastomosing  with  the 
superior  laryngeal  nerve. 

THE  TRACHEA  AND  BRONCHI. 

What  is  the  Trachea?  A  membrano-cartUaginous,  cylindrical  tube, 
about  4^  inches  long,  and  ^  to  z  inch  in  diameter,  beginning  at  the  lower 
border  of  the  larynx,*  opposite  the  5th  cervical  vertebra,  and  ending  opposite 
the  3d  dorsal,  by  its  bifurcation  into  the  two  bronchi.  It  is  composed  of  a 
fibro- elastic  membrane  containing  16  to  20  imperfect  cartilaginous  rings,  con- 
nected by  muscular  fibres.  It  is  lined  with  mucous  membrane  covered  with 
ciliated  columnar  epithelium,  and  furnished  with  glands.  Its  anterior  sorfiice 
is  convex,  its  posterior  surface  flat. 

State  its  Chief  Relations  in  the  Neck  and  Thorax. 
Anteriorly^ — it  is  covered  from  above  downwards  by  the — 

Isthmus  of  the  Thyroid  Gland.  Thymus  Gland. 

Inferior  Thyroid  Veins.  Arch  of  the  Aorta. 

Stemo-hyoid  Muscle.  Innominate  Artery. 

Stemo-thyroid  Muscle.  Left  Carotid  Artery. 

Manubrium  of  the  Sternum.  Deep  Cardiac  Plexus. 

Posteriorly^ — ^it  is  in  relation  with  the — 

CEsophagus.  Right  Recurrent  Larjmgeal  Nerve. 
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Laterally^ — with  the — 

Common  Carotid  Arteries.  Recurrent  Laryngeal  Nerves. 

Thyroid  Gland.  Pleurae. 

Inferior  Thyroid  Arteries.  Pneumogastric  Nerves. 

Describe  the  Bronchi.    They  are  two  tubes  similar  in  formation  to  the 
trachea,  extending  from  its  bifurcation  into  the  lungs,  where  they  divide  and  sub- 
divide into  bronchial  tubes;  losing  their  rings  at  the  2d  or  3d  subdivision,  whence 
plates  of  cartilage  extend  in  their  walls  to  their  minuter  ramifications.    The — 
Right  Bronchus^ — is  the  widest,  and  the  most  horizontal,  about  i  inch  long, 
has  6  to  8  rings,  and  divides  into  2  main  divisions  (though  its  lung  has 
3  lobes). 
Left  Bronchus, — is  the  narrowest  and  most  oblique,  nearly  2  inches  long, 
has  9  to  12  rings,  and  divides  into  3  main  divisions  (though  its  lung  has 
2  lobes). 

What  are  the  Relations  of  the  Bronchi  ?  Beginning  opposite  the  3d 
dorsal  vertebra,  the  right  bronchus  enters  the  lung  opposite  the  4th  dorsal 
vertebra,  the  left  bronchus  opposite  the  5th.  77te  Right  Bronchus  lies  behind 
the  vena  cava  superior  and  the  right  auricle  of  the  heart,  having  the  right  pul- 
monary artery  at  first  below,  then  anterior  to  it,  and  the  vena  azygos  major 
arching  over  it  from  behind  forwards.  The  Left  Bronchus  passes  beneath  the 
arch  of  the  aorta  and  in  front  of  its  descending  portion,  also  in  front  of  the 
oesophagus  and  the  thoracic  duct,  having  the  left  pulmonary  artery  above  and 
in  front  of  it. 

Name  the  Vessels  and  Nerves  of  the  Trachea  and  Bronchi. 
Arteries, — ^Tracheal  Branches  of  the  inferior  th3rroid  (br.  of  thyroid  axis),  and 

the  Bronchial  (brs.  of  thoracic  aorta). 
F<ftifj,— open  into  the  thyroid  plexus  and  the  bronchial  veins. 
Lymphatics, — ^terminate  in  the  mediastinal  glands. 
Nerves,— 2Xt  derived  from  the  pneumogastric  and  its  recurrent  laryngeal 

branch,  also  from  the  sympathetic.^ 

THE  LUNOS. 

Describe  the  Lungs.  The  lungs  are  the  two  essential  organs  of  respiration, 
contained  in  the  cavity  of  the  thorax,  covered  by  the  pleurae,  and  characterized 
by  lightness  (sp.  gr.  0.345  to  0.746),  sponginess,  elasticity,  and  crepitation  when 
pressed.  They  weigh  together  about  42  ounces,  the  right  lung  being  the  heaviest 
by  aboat  2  ounces.  At  birth  their  color  is  a  pinkish- white,  mottled  as  age  ad- 
vances by  slate- colored  patches,  from  the  deposit  of  carbonaceous  granules  in 
the  areolar  tissue  of  the  oi^an.  The  Bight  Lung  is  the  laigest  and  has  3  lobes ; 
the  Left  Lung  has  2  lobes.     Each  lung  presents  for  examination  an — 
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AptJc,^  * — projecting  into  the  neck  about  an  inch  above  Ibe  tst  rib,  vhoil 

is  in  relation  with  the  subclavian  aiteiy  and  the  scaleni  muscles. 
Base,'^ — is  broad,  concave,  and  diiected   obliquel]' downwards  and  hd 

wards,  resting  on  the  upper  convex  suiface  of  the  diaphragm. 
Exlimal  Surfaie, — is  convex,  smooth,  marked  b;  the  Gssures,  and  com 

sponds  in  fonn  to  that  of  tbe  thorax. 
Innir  Surf  act, — is  concave,  ibe  left  lung  excavated  for  the  heait,  (ht  v 

face  formiog  pait  of  the  walls  of  the  middle  mediastinum. 

Fig.  S4. 


Root, — b  where  the  bronchi,  vesstls,  and  nerves  enter  the  lung,  1« 
together  by  areolar  tissue.  In  front  of  (he  root  is  the  phrenic  a 
behind  it  Ihe  pneumogastric  nerve.  Its  chief  structures  are  amm^i 
the  following  manr 


From  before,  backwards. 


\  pulmonary  artery.'  [- V 
(^  Bronchus,  etc,  J 


THB  Ltmos.  17  J 

From  flbOYC,  downwird*,  od  f  ^™«=1"".  "<:■         ) 
right  side  of  body.  )  P-lmonuy  mtrj.    V  B.  A.  V. 

(_  Pulmoiury  vdm.     J 

Ftom  above.  dowEwanb.  OB  f^'"""'''y"*"7-   ) 
left  side  of  body.  1  Bronchus  etc.  t  A.  B.  V. 

(,  Palmonarjr  veins.     ) 

Describe  the  Structure  of  the  Lang.  Tbe  lung  has  a  serous  coat  (the 
pleura) ;  a  sttb-senius,  elastic  areolar  tissue,  investing  flie  entire  organ,  and  ei- 
lendii^  inwards  between  the  lobtiles;  and  the  parenchyma,  or  tnie  limg-tiMue, 
composed  of—  „     „ 

,  Tio.  Bj. 

i.o4«/«,— each  consisting  of  several  air- 
cells  or  compartments,  arrAiged  arouod 
the  termination  of  a  bronchiole,  and 
surrounded  by  6  plexusei  of  pulmon- 
aiy  and  bronchial  arteries  and  veins, 
lymphatics  and  nerves.  Each  lobule 
is  a  miQiature  lung,  pyramidal  in  form, 
with  base  outwards,  and  about  -^  inch 

A/ziia^i\  or  Air-tells,— are  Separated  from 
each  other  by  thin  septa,  are  lined 
with  pavement  epithelium  on  a  base- 
ment membiane,  and  vary  in  diam- 
eter from  lii  to  ^  inch.     [See  Fig. 
85.] 
Name  the  Vessels  and  Nerves  of  tbe  LunKS.     The  lungs  are  noor- 
islied  by  the  bronchial  ajterics,  and  supplied  with  blood  for  ox^enation  by 
the  polmonaiy  arteries. 
Bronchial  Arlfrits, — are  derived  from  the  thoracic  aorta. 
Pulmonary  Arteries, — are  derived  from  the  right  heart. 
Btcmchial  PWjm,— open  on  the  right  side  into  the  vena  aiygos,  on  the  left 

side  into  the  superior  intercostal  vein. 
Pulmonaty  Veins, — open  by  4  large  orifices  into  the  left  auricle  of  the 

heart,  carrying  oiygenaied  blood  from  the  longs  to  the  heart. 
LymphaHcs, — terminate  in  the  bronchial  glands. 

Htmis, — are  branches  from  the  pneumc^stric  and  the  sympathetic,  form- 
ing the  Anterior  and  Posterior  Pulmonary  Plexuses,  from  which  filaments 
are  distributed  to  each  lobule. 
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THE  PLBURiB. 

What  are  the  Pleurae  ?  Two  delicate  serous  sacs,  one  surrounding  each 
lung  and  reflected  over  the  pericardium,  the  diaphragm,  and  the  inner  sur&ce 
of  the  thorax. 

Where  do  the  Pleurae  meet  ?    For  a  short  space  behind  the  middle  of 
the  sternum,  at  the  approximation  of  the  anterior  borders  of  the  lungs. 
What  Names  are  given  to  the  parts  of  the  Pleurae  ?    The — 
Pleura  Pulmonalis^  or  Visceral  Layer,— co\tTS  the  lung,  and  invests  that 

organ  as  far  as  its  root. 
Pleura  CoslaliSy  or  Parietal  Layer, — lines  the  inner  surface  of  the  parietes  of 

the  chest. 
Cavity  of  the  Pleura, — is  the  space  between  the  two  layers. 

What  is  the  Ligamentum  Latum  Pulmonis  ?  The  Broad  Ligament 
of  the  Lung  is  a  triangular  fold  or  reflection  of  pleura,  which  descends  from 
the  root  of  the  lung  posteriorly  to  the  upper  surface  of  the  diaphragm. 

State  the  Differences  between  the  Pleurae.  The  right  sac  is  shorter, 
wider,  and  reaches  higher  into  the  neck  than  the  left. 

Enumerate  the  Parts  in  Relation  with  the  Left  Pleura.    Its — 
Visceral  Layer, — is  in  contact  with  the  left  lung. 

Parietal  Layer, — is  in  relation  with  the  vertebral  column,  the  ribs,  intercostal 
muscles  and  vessels,  the  sternum,  the  left  sympathetic  nerve,  the  diaphragm, 
the  arched  portion  of  the  subclavian  artery,  and  the  origin  of  the  left  carotid, 
the  left  pneumogastric,  phrenic  and  cardiac  nerves,  the  trachea,  oesophagus, 
aorta  and  the  pericardium. 

What  is  the  Mediastinum  ?  It  is  the  space  between  the  two  pleurae  in 
the  median  line  of  the  thorax,  extending  from  the  sternum  to  the  vertebral 
column,  and  containing  all  the  thoracic  viscera  except  the  lungs. 

Enumerate  the  Contents  of  each  of  its  Divisions.    The — 
Anterior  Mediastinum,  contains  the — 

Origins  of  the  Stemo-hyoid  and  Stemo-thyroid  Muscles. 
Triangularis  Sterni  Muscle.  Thymus  Gland. 

Left  Internal  Mammary  Vessels.  Lymphatics. 

Middle  Mediastinum,  contains  the — 

Heart  and  Pericardium.  Bifurcation  of  the  Trachea. 

Ascending  Aorta.  Pulmonary  Arteries  and  Veins. 

Superior  Vena  Cava.  Phrenic  Nerves. 

Posterior  Mediastinum,  contains  the — 

Descending  Aorta.  Pneumogastric  Nerves. 

Azygos  Veins.  Splanchnic  Nerves. 

Superior  Intercostal  Veins.  Thoracic  Duct. 

CEsophagus.  Lymphatic  Glands. 


THE   URINARY  ORGANS. 
THE  KIDNEYS. 

Where  are  the  Kidnej^  Bituated  f  Posteriorly  in  the  abdomen,  one  on 
cub  ude  of  the  spinal  colamn,  behind  the  periloDenm,  and  extending  from 
llie  lerel  of  the  iith  lib  to  near  the  crest  al  the  ileum.  The  right  kidney  u 
loner  than  the  left 

State  their  DImenaiona.  E^h  one  is  about  4  inchca  bf  3  by  I,  and 
weighs  from  4  to  6  oz. 

Enumerate  their  RclatioiiB.    The — 
Anterisr  Surfact  of  the  Righl  Kldnfy,—a  in  relation  with  the  right  lobe  of 

the  liver,  descending  duodenum,  and  the  ascending  Colon. 
Animor  Surface  of  the  Lift  Kidney, —v'-oh  the  tail  of  the  pancreas,  descend- 
ing colon,  and  part  of  the  spleen. 
Poslirior  Surface, — with  the  Cms  of  the  diaphragm,  Itlh  and  mh  ribs,  psoas 

magnns,  quadratus  lumborum,  and  the  aponeurous  of  the  transvenalis  muscle. 
Superior  Extremity, — ^is  capped  by  the  snpra.rcnal  capsule. 

Desctibe  the  Hilum  of  the  Kidnejr .  The  Hilum  is  a  fissure  on  the  inner  or 
concave  border,  leading  into  the  Sinui  or  cavity  of  the  gland.    It  contains  [he— 

Renat  Vein, — in  front.  Renal  Artery, — next  in  order. 

Ureter,  or  Excretory  Duel, — behind  and  below. 

Describe  the  Kidney-atructtire.     A  veitical  section  presents  Ihe — 
Pchh  or  Sinus,' — the  Cavity,  forming  the  beginning  of  the  ureiet  '  or  ex- 

cretDiy  duct  of  the  gland.       Jls  divisions  are 

Ihe   3   Infumiibula  ',  and   these  are  again 

divided  into  Calicis  *  or  pouches,  into  which 

open  the  orifices  of  the  pyramids,  1000  orifices 

situated  on  each  Pafilla. 
Medullary  Substance j' — consists   chiefly  of  the 

tabes  of  Bellini  and  Henle,  arranged  in  Pyra- 
mids of  Malpighi,  whose  apices  project  into 

the  calices  of  the  pelvis. 
Cortical  Substance,'' — forms  the  surface  of  the 

gland,   and    consists   of    Driniferous  tubules 

(straight  and  convoluted),  Malpighian  bodies, 

blood-vessels,  nerves,  lymphatics,  connective 

tissue,  and  a  granular  matrix.    It  is  of  a  red 

color,  and  is  prolonged  down  to  the  pelvis  be- 
tween the  pyramids,  these  prolongations  being 

named  the  Column!  of  Berlin. 


n 
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Describe  the  Tubuli  Uriniferi.    The  uriniferous  tubes  begin  at  the  Mai. 
pighian  coq>ascles  in  the  Capsules  of  MUller,  and  end  at  the  orifices  on  the 
surfaces  of  the  papillae.    Their  various  portions  are  the — 
Convoluted  Tubes  of  Ferrein^ — ^in  the  cortical  substance. 
Looped  Tubes  of  Henle^ — descending  from  the  former  and  ascending  into 

the  next  mentioned. 
Straight  Tubes  of  Bellini^ — ^in  the  medullary  substance,  arranged  in  pyra- 
mids, the  Pyramids  of  Malpighi, 

What  are  the  Pyramids  of  Ferrein  ?  They  are  pyramidal  arrangements 
of  the  tubes  of  Ferrein  at  the  bases  of  the  pyramids  of  Malpighi. 

What  are  the  Malpighian  Bodies  ?  They  are  small  red  bodies  found  in 
the  cortical  substance,  each  formed  by  the  dilated  extremity  of  a  tube  of  Fer- 
rein, about  the  y^  inch  in  diameter,  and  consisting  of  the — 

Malpighian   Tufty — a  tuft  of  capillary  vessels,  the  termination  of  some 

branches  of  the  renal  artery «  and  vein.v 
Capsule  of  Mullerf — the  dilated  extremity  of  a 
tube  of  Ferrein,<^  investing  the  Malpighian  tuft 
probably  by  two  layers,  similar  to  the  pleural 
investment  of  the  lungs. 

How  is  the  Kidney  invested  ?  By  a  dense 
fibrous  Capsule,  which  is  continued  inwards  at  the 
hilum,  to  line  the  sides  of  the  sinus  and  form  sheaths 
around  the  vessels.  The  kidney  is  also  surrounded 
by  a  large  quantity  of  fat. 

Enumerate  the  various  Divisions  of  the  Renal 
Vessels.     They  are  all  derived  from  the  Renal 
Artery  and  the  Renal  Vein,  but  in  their  course  have 
received  different  names,  as  follows,  viz. — 
Renal  Artery ^ — branch  of  the  abdominal  aorta.     Divides  into  the — 
Primary  Branches ,  4  or  5, — arising  just  external  to  the  hilum,  again  sub- 
divide and  enter  in  the  columns  of  Bextin  as  the  Arterise  Proprise  Renales, 
which  form — 
Arterial  AreheSf^-over  the  bases  of  the  pyramids,  and  divide  into  ascend- 
ing and  descending  branches. 
Interlobular  Arteries,  or  Ascending  Branches, — supply  the  cortical  sub- 
stance, and  end  in  the  Stars  of  Verheyen.     (See  next  page.) 
Arteriolof  Recta,  or  Descending  Branches, — supply  the  medullary  pyra- 
mids, ending  in  venous  plexuses  therein. 
Afferent  Vessels, — to  the  Malpighian  bodies,  from  the  ascending  branches. 
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Malpigkian  Tufts, — are  capillary  plexuses  within  the  Malpighian  bodies. 

From  them  arise  the — 
Efferent  Vessels, — whether  arterial  or  venous,  is  undecided.    They  form 
Venous  Plexuses,— on  the  convoluted  uriniferous  tubes. 
Stars  of  Verheyen, — ^are  venous  plexuses  of  stellate  form,  situated  on  the 

surface  of  the  kidney,  beneath  its  capsule,  joining  to  form  the — 
Interlobular  Veins, — ^from  the  cortical  portion ;  which  with  the 
Vena  Recta, — ^firom  the  meduUary  pyramids,  making 
Venous  Arches, — over  the  bases  of  the  pyramids,  finally  meet  in  the— 
Vena  Propria  Renales, — and  they  end  in  the 
Renal  Vein, — ^which  empties  into  the  inferior  vena  cava. 

Whence  are  the  Nerves  of  the  Kidney  derived  ?  From  the  Renal 
Plexus,  which  is  formed  by  filaments  from  the  solar  plexus  and  the  lesser 
iplanchnic  nerve. 

THE  URETERS. 

VSHiat  is  the  Ureter  ?  The  excretory  duct  of  the  kidney,  forming,  by  its 
ipper  expanded  portion,  the  cavity  of  that  gland.  It  is  a  musculo-membra- 
lous  tube,  1 6  to  i8  inches  long,  as  large  as  a  small  goose-quill;  and  ends 
t  the  base  of  the  bladder,  into  which  it  opens  obliquely  by  a  constricted 
•rifice,  about  2  inches  from  the  orifice  of  its  fellow.  The  ureter  commences 
a  the — 

Calices, — 7  to  13  small  tubes,  embracing  the  papillae  of  the  kidney,  and 
joining  to  form  the — 

Infundibula, — 3  or  4  in  nimiber,  which  unite  in  the — 

Pelvis, — a  funnel-shaped  dilatation  of  the  upper  portion  of  the  ureter* 

Describe  its  Course.  It  descends  obliquely  inwards  along  the  posterior 
'all  of  the  abdomen,  enters  the  posterior  false  ligament  of  the  bladder  in  the 
lale,  and  that  of  the  uterus  in  the  female,  through  which  it  passes  forwards 
tid  inwards  to  the  posterior  angle  of  the  trigone  vesicae,  lying  between 
le  muscular  and  mucous  coats  of  the  bladder,  for  about  three-fourths 
f  an  inch. 

'What  are  its  Relations  ?  It  lies  upon  the  psoas  muscle,  behind  the  peri- 
neum and  below  the  spermatic  vessels,  over  the  common  iliac  or  the  external 
ac  artery,  behind  the  ileum  on  the  right  side,  behind  the  sigmoid  flexure 
1  the  left.  The  right  ureter  lies  close  to  the  outer  side  of  the  inferior 
ma  cava. 

Describe  its  Structure.    The  ureter  has  3  coats — a  fibrous,  a  muscular, 
id  a  mucous;   the  epithelium  of  the  mucous  coat  is  difierent  from  that 
the  urethra,  the  bladder,  or  the  uriniferous  tubes,  being  spheroidal  in 
ape. 
L 
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THE  BLADDER. 

What  is  the  Bladder  7    It  is  the  urinary  reservoir,  a  mascalo.menitn- 

noDS  sac,  dtuated  in  the  anterior  portion  of  the  pelvis,  behind  the  pabs. 

When  moderately  distended  it  measurea  about  5  by  3  inches,  and  holds  aboa 

a  pint.     Its — 

Pjq  gg  Summit, — is  connected  to  the  umbilicus  by  tbe 

Urackas  and  the    obliterated    Hypc^asuic 
Aiteries  of  the  foetas,  fonning  three  fibrost 
cords,  the  Superior  Ligament  of  the  Haddo. 
Body, — is  in  relation  in  front  with  the  triangular 
lineament,  the  symphysis  pubis,  and  the  in- 
terual  obturator  nmsdea, —behind  it  is 
ered    by   peritoneum,    and   is    in    relaliaD 
with  the    rectum   in   the    male,  with   thr 
uterus  and  upper  part  of  the  va^na  in  the 
female.     Each  side  is  crossed  obliquely  bj 
the  obliterated  hypc^jastric  artery  and  the  ns 
deferens,'  the  first  passing  from  below  for- 
wards, the  latter  from  below  backwards. 
Fundus  or  Bast, — rests  on  the  second  portion  of  the  rectom  in  the  male,  oo 
the  tower  part  of  the  cervix  uteri  and  adherent  to  the  anterior  wall  of  tk 
vagina  in  the  female.    It  is  partly  covered  by  peritonenm. 
Cervix  or  Nick, — is  Constricted  and  continuous  with  the  urethra.'   It  is  s^ 
rounded  in  the  male  by  the  prostate  gland,^  and  is  directed  downwards 
and  forwards. 

Name  the  Ligamenta  of  the  Bladder.  They  nomber  10,  of  which  ; 
are  true  ligaments,  and  5  are  false,  the  latter  being  folds  of  peritoneum.  The; 
are  named  as  follows, — 

Trut  LigamaUs.  False  Ligaments. 

2  Anterior  (pubo-prostatic).  a  Posterior. 

2  Lateral.  3  Lateral. 

Superior  (the  Urachus,  etc.).  Superior. 

What  is  the  UrachuB  ?  It  is  the  obliterated  remains  of  a  canal,  whid 
in  the  embryo  connects  the  bladder  with  the  allantois.  It  is  situated  between 
the  two  obliterated  hypt^astric  arteries,  and  with  them  forms  the  supeKor  hga- 
ment  of  the  bladder,  connecting  the  summit  of  that  organ  with  the  umbilicus. 
What  Is  the  Trigonum  Vesica  7  (',  Fig.  89.)  The  Veacal  Trigone  ii 
a  triangular  space,  of  pale  color,  at  (he  base  of  the  bladder  interiorly,  charac- 
terized by  its  smooth  surface  and  the  intimate  adheuon  between  iu  mt 
and  muscular  coats.     Its  boundariei  are — 
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Jn  Fronty — the  urethral  opening. 

J^osteriorfyf — a  line  connecting  the  orifices  "  of  the  ureters. 
Laterally y — two  ridges  of  mucous  membrane,  which  extend  from  the  ure- 
thnd  orifice  back  to  the  orifices  of  the  ureters. 

What  is  the  Uvula  VesicaB  ?  (^,  Fig.  89.)  A  small  elevation  of  mu- 
cous membrane  projecting  from  the  floor  of  the  bladder  into  the  urethral  orifice. 
It  is  said  to  be  lifted  by  the  anterior  fibres  of  the  levator  ani  muscle. 

IDescribe  the  Structure  of  the  Bladder.  It  has  a  partial  peritoneal  in- 
vestment, and  its  walls  are  composed  of  3  coats, — a  muscular,  a  cellular,  and 
a  mucous.    The— 

Afuscular  Coat, — consists  of  5  sets  of  fibres,  as  follows, — 
External  and  Internal  Longitudinal  fibres. 
Intermediate  Circular  fibres,  forming  a  Sphincter  Vesica  at  the  neck  of 

the  bladder. 
Transverse  fibres,  connecting  the  orifices  of  the  ureters. 
Muscles  of  the  Ureters,  connecting  their  orifices  with  the  middle  lobe  of 
the  prostate  gland. 
Cellular  Coaty — connects  the  other  two  coats  together,  and  is  closely  attached 

to  the  mucous  coat. 
Mucous  Coat  J — is  covered  with  epithelium  intermediate  in  form  between  the 
columnar  and  the  squamous ;  is  loosely  connected  to  the  muscular  coat, 
except  at  the  trigone  vesicale  and  the  uvula  vesicae,  where  it  is  closely 
adherent. 

What  Nerves  supply  the  Bladder?  Branches  from  the  hypogastric 
plexus  supply  its  upper  part, — from  the  sacral  plexus  its  base  and  neck. 

The  Male  Urethra. 

"VSHiat  is  the  Urethra  ?  It  is  the  urinary  canal  from  the  neck  of  the 
bladder  to  the  meatus  urinarius ;  in  the  male  it  is  chiefly  within  the  penis,  and 
from  8  to  9  inches  in  length. 

enumerate  its  Divisions.  The  male  urethra  is  divided  into  3  parts, — 
the  prostatic,  membranous  and  spongy. 

Describe  the  Prostatic  portion  of  the  Urethra.^ ^  It  is  that  part  of 
the  canal  which  pierces  the  prostate  gland, ^'  is  about  i%  inch  in  length,  of 
spindle-shape,  and  is  the  widest  and  most  dilatable  part  of  the  urethra.  Its 
floor  presents  the — 

Veru  Montanuntf  or  Caput  Gallinaginist^ — an  elevation  of  the  mucous 
membrane  and  its  adjacent  tissue,  }(  inch  long,  and  supposed  to  contain 
muscular  and  erectile  tissue. 


Pijj^  j^  Prostatic  Sinus,^^ — one  on  eacb  Bdeol 

Ihe  vera  montairam,  contBining  ibt 

oritices  of  the  prostatic  duds. 

Simis  FiKularii.  or  UUrui  MmmJiMK,' 

—a  small  cul-de-sie  situated  at  Ik 

front  part  of  the  vera  montanam.   ll 

extends  for  )^  inch  upwards  and  tod 

wards  into  the  pioftaCe  gland,  benalli 

its  middle  lobe. 

Orifices  of  the  Seminal  Z?«<*,— opn 

on  the  margins  of  Ihe  sinus  pocnlan. 

Describe  the  Membranous  portioi 

of  the   Urethra."     It  is  Ji^  inch  lonj 

above,  and  ^  inch  along  its  floor,  boof 

that  part  of  the  caoal  lying  between  tin 

layers  of  the  triangular  l^ament  of  lb: 

petiDeuni.    lis  waits  are   ttxy  thin,  ii>^ 

almost  destitute  of  erectile  tissue.    It  is 

surrounded  by  the  compressor  urettme  mi^ 

cle,  and  except  the  orifice,  is  the  Darrowra 

part  of  the  urethral  canal.     On  its  sides  in 

the— 

Jhtit!  ef  Ci^apei't  Glands,^" — on  tto 

way  to  open   into   the   bulb   of  Ih 

urethra.     (See  p.  i8z.) 

Describe  the  Spongy  portloa  of  tbt 

Urethra.     It  is  about  6  inche*  long,  wt 

has  two  dilatations,  one  at  each  end,  nanw^ 

respectively  the  Bulb  and  the  Fossa  Ni- 

vicularis.    The — 

Bulb  of  the   Urethra.^* — is  the  uf^ 

end  of  the  spongy  portion,  projects  backwards  for  %  inch,  and  contain 

the  orifices  of  Cowper"!  glands. 

Fossa  Navicularii, — is  Ihe  lower  dilatation  of  the  urethra,  and  is  rituatol 

within  the  glans  penis.  i 

Lacuna  Magna,— the  largest  of  several  orifices  of  mucous  follicles,  dtoaieJ 

on  Ihe  roof  of  the  fossa  navicularis. 
Glands  of  Litiri, — are  numerous  mucous  glands  and  follicles,  i^ieiiing  iW 
the  urethral  canal,  their  orifices  being  directed  forward*. 
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Describe  the  Structure  of  the  Urethra.  It  has  3  coats,  a  mucous,  a 
muscular,  and  an  erectile.  •  The — 

Mucous  Coaty — is  continuous  with  that  of  the  whole  urinary  tract  and  the 
ducts  of  the  glands  opening  therein.  Its  epithelium  is  columnar,  except 
in  the  fossa  navicularis,  where  it  is  squamous. 

Muscular  Coat, — consists  of  a  layer  of  longitudinal  fibres  of  the  unstriped 
▼ariety.  [For  the  voluntary  muscles  of  the  urethra,  see  the  G>mpressor 
Urethras  and  Accelerator  Urinse,  page  84.] 

Erectile  Coat, — ^is  the  corpus  spongiosum  of  the  penis,  and  a  thin  layer  con- 
tinued therefrom  around  the  membranous  and  prostatic  portions. 


The  Female  Urethra. 

Enumerate  the  Characteristics  of  the  Female  Urethra.  It  is  about 
lyi  inch  long,  imbedded  in  the  anterior  wall  of  the  vagina,  perforating  the 
triangular  ligament,  and  surrounded  by  the  fibres  of  a  compressor  urethras 
muscle.  Its  diameter  is  about  j^  inch,  but  it  is  capable  of  considerable 
dilatation,  being  surrounded  by  softer  structures  than  those  around  the 
male  urethra. 

THE  MALE  GENERATIVE  ORGANS. 

THE  URETHRAL  GLANDS. 

Where  is  the  Prostate  Gland?  It  encircles  the  neck  of  the  male 
bladder,  its  apex  touching  the  deep  perineal  fascia,  its  under  surface  resting  on 
the  rectum.  It  is  perforated  by  the  urethra  and  the  common  seminal  ducts, 
and  its  ducts  open  into  the  prostatic  portion  of  the  urethra. 

State  its  Dimensions  and  Characteristics.  It  measures  about  i}i  inch 
by  I  inch  by  }^  inch,  weighs  about  J^  oz.,  resembles  a  horse-chestnut  in  size 
and  shape,  and  consists  of  three  lobes,  two  being  lateral  and  of  equal  size,  the 
third  or  middle  lobe  being  a  small  prominence  situated  in  the  notch  between 
the  lateral  lobes. 

Describe  its  Structure.  The  prostate  gland  is  composed  of  glandular 
substance  and  muscular  tissue,  inclosed  in  a  fibrous  capsule. 

How  is  it  Held  in  Position  ?  By  the  pubo-prostatic  ligaments  of  the 
bladder,  the  posterior  layer  of  the  deep  perineal  fascia,  and  by  the  anterior 
portion  of  the  levator-ani  muscle. 

Where  are  Cowper's  Glands  ?  They  are  situated  between  the  two  layers 
of  the  deep  perineal  fascia,  one  on  each  side  of  the  membranous  portion  of 
the  urethra,  dose  behind  the  bulb,  and  inclosed  by  the  transverse  fibres  of  the 
compressor  urethrse  muscle. 
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Where  do  their  Dacts  open  ?  On  the  floor  of  the  bulbous  part  of  lit 
Epongy  portion  of  the  nrelhra,  aflcr  Iraversing  the  wall  of  the  urethra  foraboo 
one  inch,  between  its  mucous  and  muscular  coats. 

THE  PENIS, 
or  what  is  the  Penis  composed?  Of  a  mass  of  erectile  tissae  arra 
in  three  compaitmcDls  of  cylindrical  shape,  each  surrounded  bj  a  I 
sheath  which  is  prolonged  inwards,  forming  nnmerous  bands  (trabecnli), 
which  diride  the  compartment  into  a  number  ot  spaces.  The  compartmeoB 
are  named  the  Corpora  Cavernosa  '  and  the  Corpus  Spongiosum,'  the  btui 
lying  between  and  beneadi  the  former,  lilie  the  ramrod  of  a  double- banded 

Describe  the  Corpora  Cavernosa.     (",  Fig.  S9.)     Tbey  lie   side  b; 
Pp;,  go.  side,  forming  the  upper  and  lateral  parts  of  iti 

penis,  are  joined  together  along  their  a 
three -fourths,  their  posterior  one-fourth  fam- 
ing the  Crura,  which  arise  firom  the  tubems 
ties  of  the  ischia  and  their  descending  noi. 
X  and  meet  beneath  the  symphj^s  pubis,  fomiiii; 

two  grooves^one  above  for  the  dorsal  vessels ', 
*  and  nerves,'  the  inferior  one  for  the  corjo  | 


Buli  oflhi  Corpus  Cavtmosum, — is  a  sligtil 
enlai^ement  on  each  crus,  near  its  junction  with  its  fellow. 
Susfiensory  Ligammt,—^,  fibrous  membrane  which  connects  the  root  of  tbi 

organ  to  the  symphysis  pubis. 
Septum  PtcHmfirtnt,—a  a  portion  of  the  fibrous  septum  between  the  eorpon 
cavernosa..     This  septum  extends  but  two-thirds  along  the  penis,  and  i 
wanting  for  its  anterior  third. 
Describe  the  Corpus  Spongiosum.     It  is  an  erectile  tube  lying  in  iht 
inferior  groove   between   the   two   corpora  cavernosa,  having  within   it  Ok 
urethra,  and  being  eipanded  at  both  ends  to  form  the  glans  penis  and  tbf 
bulb.     It   is   composed   of  trabecular   (land-like)   structure,  derived  from  • 
fibrous  sheaih,  and  containing  erectile  tissue.     The— 
Suli  of  the  Corpus  Spon^'asum.—nceivts  the  urethra  and  is  surrounded  bi 

the  accelerator  nrinse  muscle. 
Gians  Patii, — is  the  external  expanaon  of  the  corpus  qmngiosam,  and 
covers  by  its  base  the  ends  of  the  two  corpora  cavernosa.     Its  base  prt' 
sents  a  rounded  border,  called  the  Corona  GlanJis,  behind  which  ii  > 
deep  sulcus,  the  Cirvix. 
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Meatus  UrinariuSj — ^the  external  orifice  of  the  urethra,  is  situated  at  the 

summit  of  the  glans  penis. 
Prepuce, — a  prolongation  of  the  integument  of  the  penis,  covering  or  partly 

covering  the  glans  penis. 
Frenum  Preputii, — a  fold  of  mucous  membrane  lying  along  the  raph6  of 

the  glans  penis,  and  connecting  the  prepuce  thereto. 
Glands  of  Tyson^ — ^small  lenticular  sebaceous  glands  opening  on  the  corona 

and  cervix  of  the  glans,  and  secreting  an  odorous  sebaceous  matter,  which 

is  easily  decomposed. 

Of  what  does  Erectile  Tissue  consist  ?  Of  an  intricate  venous  plexus, 
supplied  by  afferent  arteries  and  emptied  by  efferent  veins.  Such  are  the 
essential  features  of  the  erectile  tissue  of  the  penis,  which  is  lodged  in  the 
interspaces  between  the  trabeculae  of  the  fibrous  structure. 

What  are  the  Helicine  Arteries  ?  They  are  peculiar  vine-like  arterial 
branches,  which  project  in  a  convoluted  manner  into  the  venous  plexuses  in 
the  posterior  portion  of  the  penis. 

Enumerate  the  Vessels  and  Nerves  of  the  Penis.    Its — 
Arteries, — are  derived  from  the  internal  pudic,  and  are  the — 

Artery  of  the  Bulb, — to  the  corpus  spongiosum. 

Artery  of  the  Corpus  Cavemosum, — to  that  structure. 

Dorsal  Artery  of  the  Penis, — to  the  glans,  prepuce  and  skin. 
Veins, — empty  into  the  Dorsal  Vein  of  the  Penis,  the  prostatic  plexus  and  the 

pudic  vein.     The  venous  plexuses  of  the  erectile  tissue  are  very  intricate, 

and  remarkably  developed. 
Lymphatics, — the  superficial  terminate  in  the  inguinal  glands ;  the  deep  set 

joins  the  deep  lymphatics  of  the  pelvis. 
Nerves, — are  derived   from  the  internal  pudic  nerve,  and  the  hypogastric 

plexus  of  the  sympathetic. 

THE  TESTES  AND  THEIR  APPENDAGES. 

What  are  the  Testes  ?  The  Testes  or  Testicles  are  the  glandular  organs 
which  secrete  the  seminal  fluid, — ^two  oval  bodies  suspended  obliquely  in  the 
scrotum  by  the  spermatic  cords,  each  measuring  about  an  inch  in  diameter, 
and  weighing  }{  oz.  to  an  ounce. 

What  is  the  Scrotum  ?  A  cutaneous  pouch,  consisting  of  2  layers — the 
integument  and  the  Dartos, — the  latter  being  a  contractile  vascular  tunic,  con- 
tinuous  with  the  superficial  fascia  of  the  thighs  and  perineum,  and  forming  a 
septum  in  the  scrotum  between  the  two  cavities  for  the  testes. 

Describe  the  Essential  Coats  of  the  Testis.  They  are  3  in  number, 
as  follows,  viz. :  the — 
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Tuniea  Vaginalu,  the  Serous  Covering, — having  a  visceral  layer  (tnma 

va^nalis  propria)  and  a  parielal  layei  (tunica  vaginalis  reflexa).    It  n 

j^  originally  derived  front  the  peritonenm,  ud 

^  the  nppei  part  being  obliterated,  it  lemaiacd 

a  closed  sac.    (See  »  Fig.  91.) 

Timica   AlbugUtia,  the   Fibrous   Coverinj,- 

fonned  of  while  fibrous  tissue,  and  fonninj 

an  incomplete  veidcal  septum   within  th: 

gland,  the  Corpus  Higkm, 

astinum  TVi/ii,'    from  which   fibrous  bandi 

(trabecule)  cross  the  gland,  dividing  its  intt 

rioi  into  spaces  for  the  lobules  of  the  orjio. 

Diniea  Vaseulosa,  the  Pia  Mater  Testis,-ii 

the  vascnlai  tunic,  lyii^  beneath  the  tmiia 

albuginea,  and    giving  off   1 

cesses  between  the  lobules. 

Name  the  Coverings  of  the  Testicle.    From  without  inwards  they  ut 

6  in  number,  as  follows,  the — 

(t)  Siin,—al  the  scrotum,  closely  adherent  to  the  darlos, 
(2)  DartQS, — or  superficial  fascia. 

{3)  External  Sptrmatic  Fascia,  Intercolninnar  Fascia, — derived  from  tli 
margins  of  the  external  abdominal  ring. 

(4)  Crtmasieric  Fascia, — derived  from  the  lower  border  of  the   intcrai 

oblique  muscle.     [Called  also  (be  Cremaster  Muscle.] 

(5)  Inltmal  Spermalic  Fascia,  or  Fascia  Propria, — the    infundibulifbn 

process  of  the  transversalis  fastua. 

(6)  Tunica  f^^a/u," —originally  a  process  of  peritoneum.     [Shov 
'  dots  in  Fig.  91.] 

Describe  the  Structure  of  the  Testicle.  The  glandular  structure  s 
composed  of  small,  convoluted  lubes,  the  Tu6uli  Semimfiri,'  (Fig.gz),  whicS 
are  collected  into  Lobules,  about  300  in  number,  from  which  straight  docN 
the  Vasa  Sicta,*  enter  the  mediastinum  and  form  an  ascending  plcans  d 
anastomosing  lubes,  the  Rtle  Testis,^  which  gives  off  some  11  to  20  ducts,  Ibr 
Vasa  Effirmtia;  '  these  perforate  (he  tunica  albuginea  of  the  testis,  aaJ 
form  a  nombcr  of  conical  masses,  the  Coni  Vasculosis  which  togeth«'  etc 
stitute  the  Gl^us  Major  '  of  the  Eindidymis.* 

What  Is  the  Epididymis  ?  •  It  is  an  appendix  to  the  testicle,  lyii; 
along  its  posterior  border,  and  consists  of  a  single  duct  about  30  feet  in  leoEil 
when  unraveled,  but  which  is  wound  upon  itself  so  as  to  occupy  a  very  mw» 
space.     The— 
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Globus  Major,'' — i*  formed  by  the  coni  vascnloti,  Fio,  91. 

Dt  efferent   dncts  of  the  testis,  which  therein 
open  into  the  tingle  duct  which  forais  the  epi- 
didymis. 
Body,^ — is  formed  by  the  convolutions  of  the  tul)e, 
held  together  by  fine  connective  tissue,  >nd  is  the 
central  portion. 
Globus   Minor,^ — the    lower    eipanded    portion, 
similarly  fonned,  and  comiected  to  the  testis  by 
Sbious  tissue. 
Vasculum  Aherrans^ ' — a  nanow  tube,  sometimes 
found  opening  into  the  canal  of  the  epididymis 
near  its  lower  end,  and  ending  in  a  blind  ex- 
tremity. 
Hydatids  ofMargagni, — small  pedunculated  bodies, 
found  attached  to  the  epididymis  or  to  the  upper 
end  of  the  testicle.     One' of  them  is  believed  to 
be  the  remains  of  the  duct  of  Milller.    (See  CoM- 
PEND  OF  Physiology,  page  131.) 
Describe  the  Vbb  Deferens.^^     It  is  the  continuation  of  the  epididymis, 
and  is  the  excretory  duct  of  the  testicle.     Beginning  at  the  globus  minor  it 
ascends  along  the  back  of  the  spermatic  cord  to  the  external  abdominal  ring, 
where  it  enters   the  inguinal  canal,  and   penetrates  the   abdominal  cavity 
through  the  internal  abdominal  ring.     Descending  into  the  pelvis  it  pa:>ses 
between  the  bladder  and  the  rectum,  along  the  inner  side  of  the  vesicula 
seminalis,  and  at  the  base  of  the  prostate  gland  it  joins  with  the  duct  of  the 
vesicula  seminalis  to  form  the  ejaculatoiy  duct.     The  vas  deferens  is  about 
zfeet  long,  and  has  a  canal  of  only  half  a  line  in  diameter.     Its  walls  are 
very  dense,  inaldng  it  feel  like  a  piece  of  wire  or  whip-cord  when  grasped 
between  the  fingers.     ('  FTg.  gt.) 

Hune  the  Arteries  of  the  Testicle.     The  Spermatie  Arttry  >  supplies 
the  gland  itself;  but  the  coverings  of  the  testicle  are  supplied  by  the — 

„     ^T  , -,    „  *l — branches  of  the  Femoral. 

nttp  External  FuJic,  f 

Saftrficial  Feritual, — br.  of  the  Internal  Fudic,  from  the  Int.  Iliac. 

Cremasteric, — branch  of  the  Epigastric,  from  the  Eiteroal  Iliac. 

Name  the  Nerves  of  the  Testicle.    They  are  the — 

Hio-iHguinal,     ^ 
lU^kypogastrie,  J 

Si^erficial  Perineal,— \it%aiAi  of  the  Internal  Pudic  m 


-branches  of  the  Lumbar  Plexus 
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Inferior  Pudendal^ — ^branch  of  the  Small  Sciatic  nerve. 
Genital^ — branch  of  the  Genito-crural  nerve. 

Describe  the  Spermatic  Cord.  It  extends  from  the  internal  abdominal 
ring  to  the  globus  minor  of  the  epidid3rmis,  and  is  about  4  inches  long.  It 
consists  of  the  following-named  10  structures,  bound  together  by  areolar  tissue 
and  invested  by  its  coverings.     These  structures  are  the — 

Vas  Deferens,     '  Fig.  91.  Spermatic  Plexus  of  Nerves. 

Spermatic  Artery,^  Branch  of  the  Ilioinguinal  Nerve. 

Cremasteric  Artery,  Branch  of  the  Genito-crural  Nerve. 

Artery  of  the  Vas  Deferens,^  Vasculum  Aberrans. 

Spermatic  Veins,  Lymphatics, 

What  is  the  Pampiniform  Plexus  ?  A  venous  plexus  formed  by  the 
spermatic  veins  and  branches  from  the  epididymis.  It  forms  the  chief  mass 
of  the  spermatic  cord,  and  unites  into  a  single  trunk,  which  on  the  right  side 
empties  into  the  inferior  vena  cava,  on  the  left  side  into  the  left  renal  vein. 

Describe  the  Vesiculse  Seminales.  They  are  two  sacculated,  membra- 
nous pouches,  serving  as  reservoirs  for  the  semen,  and  are  filled  by  the  back- 
ing up  of  that  fluid  from  the  vasa  deferentia.  They  are  about  2^  inches  in 
length,  and  are  situated  between  the  base  of  the  bladder  and  the  rectum. 
Their— 

Ejaculatory  Ducts^ — one  on  each  side,  are  formed  by  the  junction  of  the 
vasa  deferentia  with  the  ducts  of  the  vesiculae  seminales.  They  are  aboat 
yi  inch  in  length,  and  terminate  in  the  prostatic  portion  of  the  urethra,  by 
orifices  on  the  sides  of  the  veru  montanum. 

Describe  the  Descent  of  the  Testes.  In  early  foetal  life  the  testes  are 
situated  in  the  abdominal  cavity,  just  below  and  in  front  of  the  kidneys,  and 
are  each  connected  to  the  dartos  of  the  scrotum  and  the  tissues  about  the  in- 
guinal canal  by  the  3  processes  of  a  cord  named,  the  Gubernaculum  Testis, 
which  is  supposed  to  gradually  shorten  itself  and  draw  the  testis  down.  At 
the  beginning  of  the  5th  month  the  descent  begins;  during  the  7th  month  the 
testicle  enters  the  inguinal  canal,  and  ordinarily  arrives  in  the  scrotum  by  the 
end  of  the  8th  month.  A  process  of  peritoneum  is  supposed  to  be  carried 
down  in  front  of  the  testis;  which  process,  by  obliteration  of  the  canal,  be* 
comes  a  separate  structure,  the  Tunica  Vaginalis,  The  structures  of  the 
inguinal  canal  are  also  supposed  to  be  brought  down  with  the  testicle,  and 
to  constitute  some  of  its  coverings. 


THE  VULVA.  187 

•      FEMALE  ORGANS  OF  GENERATION. 

THE  VULVA. 

Enumerate  the  Organs  comprised  in  the  Vulva.  They  are  the  Moos 
Veneris,  the  Labia  Majora,  Labia  Minora,  Clitoris,  Meatus  Urinarius,  and  the 
Orifice  of  the  Vagina. 

Describe  the  Labia  Majora.  They  are  two  prominent  folds  formed  of 
skin,  mucous  membrane,  areolar  and  dartoid  tissues; — are  joined  together  at 
the  moos  veneris,  forming  the  Anterior  Commissure^  and  also  in  front  of  the 
perineum,  where  they  form  the  Posterior  Commissure, 

What  are  the  Labia  Minora  ?  The  Labia  Minora  or  Nymphse  are  two 
folds  of  mucous  membrane,  lost  posteriorly  in  the  labia  majora,  but  anteriorly 
they  embrace  the  clitoris,  forming  the  Prepuce  of  that  organ. 

Describe  the  other  Parts  comprised  in  the  Vulva.    The — 

Mom  Veneris^ — is  the  eminence  in  front  of  the  pubes.  It  is  formed  of  adi- 
pose tissue,  and  at  puberty  becomes  covered  with  hair. 

ClUoris^^ — ^is  situated  beneath  the    anterior  F10.93. 

commissure,  its  Glans  only  appearing  as  a 
small  rounded  tubercle  between  the  anterior 
extremities  of  the  labia  minora.  It  is  a 
diminutive  penis  in  all  but  the  urethra,  hav- 
ing a  body,  two  crura,  a  glans,  prepuce, 
suspensory  ligament  and  muscles,  the  erec- 
tores  clitoridis. 

Buibi  Vestibulij^ — are  two  oblong  masses  extending  from  the  clitoris  along 
the  sides  of  the  vestibule,  and  consisting  of  a  venous  plexus  surrounded  by 
a  fibrous  membrane. 

Pars  Intermedia^ — ^is  a  small  venous  plexus  situated  between  the  glans  clito- 
ridis and  the  bulbi  vestibuli. 

Vesiibule, — is  a  triangular  depression  in  front  of  the  vaginal  orifice,  bounded 
laterally  by  the  labia  minora. 

Meatus  Urinarius,'^ — situated  in  the  vestibule,  about  an  inch  below  the  cli- 
toris, and  close  to  the  vs^nal  orifice. 

Orifice  of  the  Vagina^'^ — ^is  surrounded  by  the  sphincter  vaginae  muscle,  and 
in  the  virgin  is  sometimes  partly  closed  by  the  hymen. 

Hymetiy — a  fold  of  mucous  membrane  situated  across  the  lower  part  of  the 
vaginal  orifice,  of  various  shapes,  but  usually  semilunar,  the  concavity 
upwards.  It  is  frequently  absent  in  virgins,  and  after  sexual  intercourse  its 
rupture  and  cicatrization  give  rise  to  small  eminences  along  the  margin  of 
the  vaginal  orifice,  named  the  Caruncula  Myrtiformes, 
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Fourcheii^^ — a  small  transverse  fold  just  behind  the  posterior  margin  of  the 
vaginal  orifice. 

Fossa  Navicularist — the  space  between  the  fourchette  and  the  posterior  com- 
missure of  the  vulva. 

Glands  of  Bartholiney — one  on  each  side  of  the  vaginal  orifice,  their  ducts 
opening  on  the  inner  sides  of  the  labia  minora.  They  are  the  analogues  of 
Cowper's  glands  in  the  male. 

THE  VAGINA. 

Describe  the  Vag^a.  It  is  a  curved  canal  extending  from  the  vulva  to 
the  uterus,  placed  between  the  bladder  and  the  rectum.  Its  length  is  about  4 
inches  along  its  anterior  wall,  an  inch  longer  posteriorly,  and  its  walls  are 
usually  in  contact  with  each  other.  It  is  very  dilatable,  especially  at  its  upper 
part. 

Describe  its  Structure.  The  vaginal  wall  consists  of  a  muscular  coat 
externally,  a  layer  of  erectile  tissue,  and  a  mucous  lining  covered  with  squa- 
mous epithelium,  and  furnished  with  mucous  glands  and  follicles.     The — 

Columns  of  the  Vagina^ — are  two  longitudinal  raph^  situated  along  its 
mucous  surface,  connected  by  numerous  transverse  ridges,  or  Ruga, 

What  are  the  Relations  of  the  Vagina  ?    They  are — 
Anteriorly^ — the  urethra  and  the  base  of  the  bladder. 
Posteriorly y — the  anterior  wall  of  the  rectum,  and  the  recto-uterine  fold  of 

peritoneum  which  forms  Douglas*  cul-de-sac  behind  its  upper  fourth. 
Laterally^ — are  attached  the  broad  ligaments  of  the  uterus,  the  levatores  am 

muscles,  and  the  recto- vesical  fascia. 
Superiorly y — it  is  attached  to  the  cervix  uteri  above  the  os,  and  higher  on  the 

posterior  wall  than  anteriorly. 

THE  UTERUS  AND  ITS  APPENDAGES. 

Where  is  the  Uterus  situated  ?  In  the  pelvic  cavity^  between  the  bladder 
and  the  rectum,  and  above  the  vagina. 

Describe  the  Uterus.  It  is  a  hollow,  pear-shaped,  muscular  organ,  meas 
uring  about  3  inches  long,  2  inches  broad,  and  i  inch  thick,  flattened  from 
before  backwards,  placed  base  upwards,  and  forming  an  angle  with  the  vagiu. 
which  partially  receives  its  cervix.     The — 

Fundus fA  — is  broad,  convex,  having  walls  ^  inch  thick,  and  is  covered  br 

peritoneum. 
Bodyt — is  about  iji  inch  long,  walls  yi  inch  thick,  flat  anteriorly,  convex 
posteriorly,  concave  laterally,  and  joined  to  the  bladder  by  its  lower  aDt^ 
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lioi  fourth.    It  ii  invetted  by  pentonenm  pocteriorljr,  uid  in  front  for  its 

upper  three- foarths. 
Ctniix,  or  Ntii, — ^is  the  lower  constricted  portion,  about  l^  inch  loi^, 

walls  J^  inch  in  thickness,  and  is  embraced  for  >j  to  J^  JDCb  by  the  upper 

citremity  of  the  vagina. 
Cavity  of  tht  Body,B — is  imall  and  Iriangnlar,  flattened  from  before  back' 

wards,  about  t^  inch  in  length,  and  bai  two  lateral  Comtta  above,  and 

a  constricted  orifice— [he  Os  Internum  Uteri — at  its  lower  angle, opening 

into  the  cavity  of  the  cervix. 
Cavity  of  the  Cervix, — is  ipindle- shaped,  about  I  ^  inch  long,  and  presents 

on  its  inner  surface  transverse  folds  of  mncous  membrane  proceeding  from 

a  tongitodinal  fold,  giving  an  appearance  named  the  Arboi  Vita:.' 
Os  Ultri  fr  Os  Tine*, — is  ft  tramveree  orifice  at  the  lower  end  of  the 

cervical  cavity,  opeidng  into  the  vagina,  and  having  an  anterior  and  a 

posterior  lip. 

FlO-iM. 


Enumerate  tbe  LigamentB  of  the  Uterus.    The  proper  ligaments  of 
the  uterus  are  6  in  number, — x  Anterior,  or  Utero-vesiio-pubic,  2  Posterior,  or 
Ulero-reclo-sacral,  and  2  Lateral,  or  Broad  Ligane^ls,  all  composed  of  peri- 
lonenm.     The— 
Broad  Liganunts, — pass  from  the  sides  of  the  uterus  to  the  lateral  walls 
of  the  pelvis,  and  funn  a  septum  across  the  pelvic  cavity.     They  contain, 
between  the  two  folds  of  peritoneum  of  which  they  are  composed,  the 
Fallopian  tubes,  the  Ovaries,  and  tbe  so-called  Round  Ligaments. 
What  are  tbe  Round  Ligamemaof  the  Uterus?     They  are  two  cords, 
composed  of  areolar  and  fibrous  (issue,  muscular  fibres,  vessels  and  nerves, 
extending  one  on  each  ude,from  the  lateral  a°^pects  of  tbe  fundus  uteri,  through 
the  inguinal  canals,  to  the  labia  roajora,  where  Ihey  are  lost.     Each  ligament 
lies,  for  a  part  of  its  course,  between  the  two  layers  of  the  broad  ligament,  and 
is  covered  by  a  process  of  peritoneum,     {p  F^.  94.) 
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Canal  of  Nucky — is  the  extension  of  the  above-named  process  of  perito- 
neum into  the  inguinal  canal.  It  exists  in  the  foetus,  and  is  osually  ob- 
literated in  the  adult. 

Describe  the  Uterine  Structure.  The  uterine  wall  has  3  coats — perito- 
neal, muscular  and  mucous.     Its — 

Peritoneal  or  Serous  Coal, — invests  the  body  of  the  organ,  excepting  on  its 
lower  anterior  fourth. 

Muscular  Coat, — constitutes  Che  chief  bulk  of  the  uterus.  It  consists  of 
bundles  of  unstriped  muscular  fibres,  disposed  in  3  layers  interlaced 
together ;  circular  fibres  predominating  in  the  cervix,  longitudinal  fibres 
in  the  body  of  the  organ. 

Mucous  Coat, — is  very  thick,  1^  to  ^  inch,  and  closely  adherent  to  the 
muscular  tissue,  having  no  basement  layer  of  connective  tissue.  It  is 
covered  with  ciliated  columnar  epithelium,  and  studded  with  mucous 
follicles  and  glands,  which  are  most  numerous  in  the  cejvix.  The  latter, 
when  distended  by  their  own  secretions,  form  sacs,  which  Naboth  mistook 
for  human  ova,  and  hence  were  named  the  Ovules  of  Naboth, 

Enumerate  the  Uterine  Vessels  and  Nerves.    Its — 

Arteries, — are  the  Uterine,  from  the  anterior  trunk  of  the  external  iliac,  anas- 
tomosing with  twigs  from  the  Ovarian — (spermatic  branch  of  the  abdcnmiial 
aorta). 

Veins, — accompany  the  arteries,  and  in  the  impregnated  state  become  sinuses. 
They  end  in  the  uterine  plexuses. 

Lymphatics, — those  of  the  cervix  end  in  the  sacral  and  internal  iliac  glands, 
those  of  the  fundus  in  the  lumbar  glands. 

Nerves, — are  derived  from  the  inferior  h3rpogastric  and  ovarian  plexuses,  and 
from  the  3d  and  4th  sacral  nerves. 

Describe  the  Fallopian  Tubes  or  Oviducts.  They  are  two  tubes, 
each  about  5  inches  in  length,  and  -^  inch  in  calibre,  situated  in  the 
free  margin  of  the  broad  ligament,  and  extending  from  the  superior  angles 
of  the  uterus^  outwards,  to  terminate  in  free,  trumpet-shaped  ends,  the 
Fimbriated  Extremities,^  surrounded  by  fringe-like  processes,  the  Sintbria, 
of  which  one  or  more  are  attached  to  the  ovary  of  that  side.  Their  structure 
is  similar  to  that  of  the  uterus,  their  mucous  lining  being  continuous  with 
the  uterine  mucous  membrane  and  with  the  peritoneum.  They  open  bj 
one  end  into  the  uterus  at  its  comua,  by  the  other  end  into  the  peritonei] 
cavity. 

What  are  the  Ovaries  ?  Two  oval  bodies,'^  of  whitish  color,  situated  in 
the  broad  ligament,  behind  and  below  the  Fallopian  tubes,  one  on  each  sid« 
of  the  uterus,  to  which  they  are  attached  by  the  Ligaments  of  the  Ovaries,^ 
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They  each  measure  about  i^  inch  ^  }(  ^y  yi,  end  are  inrested  by  perito- 
neum, exc^  posteriorly. 

Describe  the  Structure  of  the  Ovaries.  They  are  composed  of  a  vas- 
cular  stroma  containing  the  Graafian  Vesicles  or  Ovisacs^  in  various  stages  of 
development,  and  are  surrounded  by  a  dense  fibrous  coat,  the  Tunica  Albu- 
ginea. 

Describe  the  Graafian  Vesicles.  They  are  the  ovisacs  containing  the 
human  ova,  are  very  numerous  (about  70,000  in  each  ovary),  vary  in  diameter 
from  ^  to  ^  inch,  but  after  puberty  a  few  are  found  of  from  ^  to  ^  inch  or 
more.    Each  vesicle  presents  an — 

External  Coctt, — of  fibro-vascular  structure. 
Ovi-capsiile,— or  internal  coat. 

Membrana  Granulosa,^ — a  layer  of  nucleated  cells,  which  at  one  point  are 
heaped  up  around  the  ovum  in  a  mature  vesicle,  forming  the  Discus  Pro- 
ligerus. 
Fluids — of  transparent,  albuminous  character,  containing  the  ovum  in  imma- 
ture vesicles. 

VSTbat  is  the  Ovum  ?    It  is  a  spherical  mass  of  protoplasm,  about  y^ 
inch  in  diameter  when  fully  developed.     It  presents  a — 

Vitelline  Membrane^ — also  called  the  Zona  Pellucidaf-^o.  colorless  envelope, 

in  which  is  contained  the — 
Vitellus  or  Yelk^ — composed  of  granules  in  a  fluid  substance,  one  of  which 

is  called  the — 
Germinal  Vesicle^ — which  contains  a  smaller  body  named  the  Germinal 

Spot^  measuring  about  the  y^j^v  ^^  ^^  va^^  in  diameter. 

MHiat  is  the  Corpus  Luteum  ?  It  is  a  puckered  yellow  spot  in  the  sub- 
stance  of  the  ovary,  produced  as  a  result  of  the  rupture  of  a  Graafian  vesicle 
and  the  discharge  of  an  ovum,  probably  by  the  fatty  degeneration  of  the  ex- 
travaaated  blood.    The^ — 

True  Corpus  Luteum^ — is  that  of  pregnancy,  and  may  increase  in  size,  not 

disappearing  until  lull  term. 
False  Corpus  Luteum^ — occurs  when  impregnation  has  not  taken  place,  and 
is  absorbed  in  about  three  months. 

WThat  is  the  Pampinifonn  Plexus  ?    A  venous  plexus  near  the  ovary, 
formed  by  the  veins  of  that  organ. 

Enumerate  the  Arteries  and  Nerves  of  the  Ovaries.    Their — 
Arteries, — are  the  Ovarian  (or  Spermatic),  firom  the  aorta,  which  also  supply 

the  Fallopian  tubes,  anastomosing  with  the  uterine  arteries. 
/Verves^ — are  derived  firom  the  Spermatic  plexus. 
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What  Is  tb*  Puovarinm  T  The  Parovuium,  or  Org^an  of  Roitnti^er, 
is  a  group  of  tubules,  situated  iu  the  broad  ligament,  between  the  ovaiy  ud 
the  Fallopian  tube,  and  convei^ing  to  a  large  duct,  the  Dtul  of  Gartner, 
which  [amities  in  the  broad  ligament,  and  descends  along  the  »de  o(  tlic 
vtenia.  It  is  thought  to  be  a  remnant  of  the  WolfEaa  Body  of  fretal  life. 
(See  "  Reproduction,"  in  Compend  of  Physiology.) 

THE  MAMMiE. 

Describe  tbe  Mammte.    The  tHcasts  are  two  hemispherical  eminence^ 

situated  one  on  each  lateio- anterior  aspect  ti 

the  chest,  extending  from  the  sternum  to  th: 

aiilla,  and  Irom  the  3d  rib  to  the  Jtb.     Each 

breast  contains  the  Mammary  Gland  »:dA.  a 

surmounted  by  the  Nipplt,  around  the  base  il 

which  is  a  zone  of  colored  c 

the  Areola,  pink  in  virgins,  darker 

L    who  have  bome  children.      In  the  male  the 

I   mammx  are  rudimentary  organs,  but  capabk 

I,  of  development  under  special  ci 

~       Describe   the   Structure  of   the  Mam- 

f  mary  Gland.     It  is  a  compound  coDglomer- 

J    ale  gland,  composed  of   15  or  20  tobes   lad 

\   their  ducts,'  with  a  packing  of  areolar  and 

!;!'  adipose   tissue,  and  enveloped   by   a   fibions 

y  capsule  which  forms  septa  between  the  lobes. 

,','  Each  lobe  is  made  up  of  lobules,'  and  these 

ill  again  are  formed  by  the  aggregation  of  tbe 

Acini  or  terminal  vesicles,  in  which  the  miU 

is  secreted.     The — 

TubuH  Laitiferi  or  TubuU  Calaiiophsri^—siK^c  excretory  ducts  of  the 

lobes,  one  for  eadi.     They  are  formed  by  the  junction  of  the  ducts  tfon 

each  lobule,  and  converge  towards  the  areola,  beneath  which  they  fonn 

Ampulla  or  dilatations,  and  thence,  piercing  the  nipple,  open  on  its  snn- 

mit  by  separate  orifices, 

~  What  is  the  Circulus  Venosus  ?    An  anastomotic  venoas  circle  aroDini 

the  base  of  the  nipple,  from  which  larger  veins  nin  outwards  and  temunate  is 

the  axillary  and  internal  mammary  veins. 

Name  tbe  Arteries  of  tbe  Maininte.    They  are  derived  from  the  Tho- 
racic Branches  of  the  sxillaiy,  the  Intercostals,  and  the  Internal  M«uiud*i; 


THE  ORGANS  OF  SENSE. 
THE  SKIN  AND  ITS  APPENDAGES. 
Name  the  Divisions  of  the  Sl:ia,     It  is  divided  into  the — 
^    . ,  „     .  ,       t  Superfitial  Epithelial  kyeis. 

Epidermis,  or  CitltcU,   i   „  .,,  .u      ■         ,       i 

I.  Sett  Mucosum,  the  pigmentary  layeis. 

Papillary  Layer,'  neit  below  the  tete,  from  which 
it  is  leparated  by  ■    homogeneoas   basement 

Cerium,'!  ^K  deepest  portion. 

What  Stnicturea  Ite  in  and  beneath  the  Skin  7    The 
Sentitive  Papilla,  contuning  the  Tacliit  Corfusdes  in  vety  scniilive  pacts, — 

in  the  papillary  layer  of  the  Derma. 
S-weal-glands./,r-  Hair-rooli.^'t  ,      ,      „ 

c  I  ft     J  I        B  .  f  n        J-  In  the  Sub- cutaneous  Cellular  Tissue. 

Sebaceous  Glands.'        Pat  Cells.*     ) 

Dttets  of  the  Sweat-glands.  1 

Ifair-/oUiclis,~\Ta.a  which  most  of  the  seba-   I   Perforate   both  the  Derma 
ceous  docts  open.  j       and  the  Epidennia. 

Ihteti  ef  the  Seiactaus  Glands, — occationally.  j 

Describe  the  Structure  of  the  Epidennia.    It  is  an  uno^aoited  epithe- 
lial Etnicture,  having  no  vessels  or  nerves.    The  cells  of  which  it  is  composed 

are  agglutinated  tc^ether  in  a  lami- 
nated arranEemenl,  are  flat  and  dry  Fie.  9*. 

on  the  surlace,roaDd  and  softer  in  the 

central  portion,  columnar  and  softest 

in   the  deepest   layers.     The  lowest 

and  softest  layers  are  named  the — 
Jiete  Mucosum, — which  is  closely 
moulded  upon  the  papillary  layer 
of  Ihe  derma,  and  contains  pig- 
ment cells,  to  which  the  color  of 
the  skin  is  due. 
Describe  the  Structure  of  the 

Derma.     The  true  skin  is  a  highly 

organized,  lough  yet  elastic  tissue,  and 

serves  to  protect  the  parts  beneath,  to 

perform  the  functions  of  excretion  and 

absorption,  and  as  the  chief  seat  of  the 

sense  of  touch.  It  consists  of  ghto-areo- 

lar  tissue,  vesseli  and  nerves.   The — 
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Papillary  Layer, — situated  next  to  the  rete  mucosum^is  covered  with  minute 
conical  elevations  (papillae),  y^  inch  high  ^^  inch  in  diameter  at  thdi 
base,  very  numerous  and  arranged  in  parallel  curved  lines  wherever  sen- 
sibility is  greatest  Each  papilla  contains  a  capillary  loop  or  plexus,  tbe 
termination  of  one  or  more  sensory  nerves, — and  in  highly  sensitive  paits, 
an  oval- shaped  body,  the  Tactile  Corpuscle. 

Corium, — the  lower  layer  of  the  derma,  is  composed  chiefly  of  interladog 
bundles  of  white  fibrous  tissue,  in  which  are  mingled  some  yellow  elastic 
fibres,  also  plain  muscular  fibres  wherever  hairs  are  found, — and  lym- 
phatic vessels,  blood-vessels  and  nerves,  in  plexiform  arrangement 

Describe  the  Nails.    They  are  fiat,  homy  structures,  a  modification  of 

the  epidermis,  molded  upon  the  derma  at  the  dorsal  surface  of  the  terminal 

phalanges  of  both  fingers  and  toes.    Each  nail  is  convex  on  its  outward 

surface,  and  is  imbedded  by  its  Root  into  a  fold  of  the  skin.     Its — 

Matrix^ — v&  that  portion  of  the  derma  directly  beneath  the  nail.    It  is 

covered  with  highly  vascular  papillae.    The — 
Lunula, — is  a  white  crescentic  portion  of  the  nail  nearest  to  its  root,  pro- 
duced by  the  diminution  in  number  and  size  of  the  papillae  beneath. 

What  are  the  Hairs  ?    They  are  also  a  modified  form  of  the  eixdeni»» 
found  over  nearly  the  whole  surface  of  the  body,  much  varied  in  size  and 
color.    Each  hair  consists  of  a  Root  and  a  Shaft.    The — 
Hoot, — is  lodged  in  an  involution  of  the  epidermis  called  the  Hair-foUicU, 

which  sometimes  extends  into  the  subcutaneous  cellular  tissue.     The  root 
•  rests  on  a  vascular  papilla  at  the  bottom  or  Bulb  of  the  follicle,  whid 

supplies  it  with  the  material  for  its  growth. 
Shaft, — ^is  the  projecting  portion  of  the  hair.    It  consists  of  a  medulla  is 

the  centre,  next  a  fibrous  portion,  externally  a  cortex  of  thin,  flat  scales. 

The  finest  hairs  have.no  medulla. 
Point, — consists  of  the  fibrous  portion  and  the  cortex,  the  medulla  being 

wanting. 

Where  are  the  Sebaceous  Glands  most  abundant  ?  In  the  scalp,  tbe 
face,  around  the  anus,  and  the  apertures  of  the  nose,  mouth  and  external  ear. 
The  largest  are  the — 

Meibomian  Glands, — situated  in  the  eyelids  (see  Fig.  104). 

Describe  the  Sebaceous  Glands.  They  are  small,  glandular  bodie 
situated  in  the  corium  or  in  the  subcutaneous  cellular  tissue  over  most  of  the 
body,  but  not  in  that  of  the  palmar  surface  of  the  hands  nor  on  the  plantar 
surface  of  the  feet.  Each  gland  consists  of  a  single  sacculated  duct,  usoaUf 
opening  into  a  hair  follicle,  but  sometimes  ending  on  the  surface  of  the  in- 
tegument 
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Describe  the  Sweat-glands.  Each  gland  consisU  of  a  single  conToloted 
tnbe,  situated  usually  in  the  subcutaneous  cellular  tissue,  and  opening  on  the 
surface  of  the  integument  by  a  spiral  duct  which  pierces  the  derma  and  the 
epidemiis.  It  is  formed  of  two  coats,  an  external  fibro-cellular,  which  is  con- 
tinaotts  with  the  corium,  and  an  epithelial  lining,  continuous  with  the  epidermis. 

State  the  probable  number  of  Sweat-glands  and  their  Evaporating 
area.  They  are  estimated  as  varying,  in  different  parts  of  the  integument, 
firom  417  to  2800  to  the  square  inch,  giving  for  the  whole  body  a  total  of 
nearly  two  millions  and  a  half,  representing  an  eviq)orating  surface  of  about  8 
square  inches. 

ORGANS  OF  TASTE. 

What  are  the  special  Organs  of  Taste  ?  The  Taste-buds,  small,  flask- 
shaped  bodies,  each  about  j^  inch  long,  situated  in  the  fungiform  and  cir- 
comvallate  papillae  of  the  tongue.  The  seat  of  the  sense  of  taste  lies,  how- 
ever, in  the  mucous  membrane  covering  the  dorsum  of  the  tongue,  the  upper 
portion  of  the  pharynx,  the  soft  palate  and  the  fauces. 

Name  the  special  Nerves  of  Taste  in  the  Tongue.    The — 
Chorda  Tympani  Branch  of  the  Facial, — for  its  anterior  two-thirds;  perceiv- 
ing saline,  acid  and  styptic  qualities  (Flint). 
Lingual  Branch  of  the  Glosso-pharyngeal, — ^for  its  posterior  third;  apprecia- 
ting alkaline,  metallic,  sweet  and  bitter  tastes  (Flint). 

What  is  Sapolini's  view  of  the  Chorda  Tympani  Nerve  ?  From  re- 
peated dissections.  Dr.  Sapolini,  of  Milan,  believes  the  chorda  t3rmpani  to  l>e  a 
separate  cranial  nerve,  having  its  proximal  end  in  the  so-called  intermediary 
nerve  of  Wrisberg,  originating  in  the  floor  of  the  4th  ventricle,  and  termina- 
ting in  a  dense  plexus  with  the  lingual  branch  of  the  5th  nerve,  in  the  mus- 
cles of  the  tongue.  He  further  concludes  that  the  chorda  tympani  is  the  nerve 
governing  the  movements  of  the  tongue  in  speech,  and  that  the  nerves  of  taste 
are  the  Lingual  Branches  of  the  5th  and  9th  nerves. 

THE  NOSE. 

[For  an  osteological  description  of  the  Nasal  Fossae  and  Septum,  see  page  31.] 

Where  is  the  Organ  of  Smell  situated  ?  In  the  mucous  lining  of  the 
upper  portion  of  the  nasal  fossae,  which  is  the  seat  of  distribution  of  the  ter- 
minal filaments^  of  the  Olfactory  Nerve/^  the  special  nerve  of  the  sense  of 

smell. 

What  is  the  Schneiderian  Membrane  ?  The  Schneiderian  or  Pituitary 
Membrane  is  the  mucous  membrane  of  the  nasal  fossae.    It  is  continuous  with 
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(he  mucous  lining  of  the  pliarynx,  Eustachian  tube,  tympanaTD  and  mishil 
ceils;  also  with  that  of  the  frontal .•>  ethmoidal  and  sphenoidal  sinuses,' tbs 
•nlrnm,  nasal  duct,  and  the  conjunctiva.  It  is  covered  with  colnmoat  epitlK- 
limn,  dilated  throughout  most  of  its  extent,  provided  with  mucous  glands, and  a 
p„  5^.  its  deeper  hyer  wilb  Ihf- 

Olfaelory  Cilit  c/Sciuily. 
— spindle-shaped,  e^ 
thelial  structures  gioapd 
aronnd  and  between  t)ic 
columnar  epithelial  nlK 
and  joined  together 
their  anastomosing  pro- 
Cesses,  ta  form  an  intv 
'  cue  plexus  on  which  lli 

terminal  fibres  of  (he  ol- 
factory nerve   i 
posed  to  be  distributed. 

Kame  the  ArterieB  of  the  Nose.     They  are  the — 
Laltralis  JVasi, — bran^  of  the  &cial,  to  the  ahe  of  the  nose. 
J^aial  of  Ike  Septum. — from  the  superior  coronary  artery,  to  the  septam. 
Nasal, — branches  of  the  ophthalmic  and  infra- orbital,  to  the  dorsum  and  sAa 

of  the  nose. 

Vame  the  Arteries  of  the  Nasal  Possce.    They  are  t 
Anttrior  and  Posterior  Ethmoidal, — from  the  ophthalmic. 
Sphetio-palaline, — branch  of  the  internal  DiaxiUiuy. 
Alveolar, — branch  of  the  internal  maxillary,  to  the  antmm. 

Vniat  Nerves  suppV  the  Nose  ?  Branches  from  the  fidal,  infii- 
orbital  and  in Fra- trochlear,  and  a  filament  from  the  nasal  braoch  of  tbt 
ophthalmic  nerve. 

What  Nerves  supply  the  Nasal  Posss  t    They  are  the — 
Olfactory  or  isl  Cranial,'^^ver  the  upper  third  of  the  septum  nasi,  and  om 

the  superior  and  middle  turlnnated  bones. 
Natal  Branch  of  the  Ophthalmu,t—\<3  the  septum  and  outer  walls. 
Anterior  Dental  Branch  of  the  Superior  Maxillary,  J — to  the  inferior  meatm 

of  the  nose  and  the  inferior  turbinated  bone. 
Sphenopalatine  Ganglion, — sends  branches  to  the  septum  and  the  superin 

turbinated  bone, — the  Superior  Nasal  Br.  to  the  same  parts, — the  Nan- 
palatine  to  the  middle  of  the  septum,— and  the  Anttrior  Palatini  to  tht 

middle  and  lower  turbinated  bones. 
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THE  EYE. 

[For  an  osteological  description  of  the  Orbit,  see  page  29.] 

What  is  the  Visual  Apparatus  ?  It  comprises  the  eyeballs  and  their 
appendages,  which  collect  the  luminous  impressions, — and  the  optic  nerves, 
which  convey  these  impressions  to  the  brain. 

Describe  the  Eyeball.  It  is  a  spherical  organ,  situated  in  the  anterior 
part  of  the  orbital  cavity,  on  a  cushion  of  connective  tissue  and  fat,  where  it  is 
retained  by  its  muscles,  the  optic  nerve,  the  conjunctiva,  etc.,  and  protected  in 
front  by  the  eyelids  and  eyebrows.  Projecting  from  its  anterior  surface  is  the 
segment  of  a  smaller,  transparent  sphere,  the  G)mea.  The  eyeball  has  the 
following — 
Diameters, — ^Antero-posterior,  about  .95  inch, — ^Transverse,  .93  inch, — 

Vertical,  .90  inch, — ^in  the  adult. 
Anterior  Pole, — is  the  geometric  centre  of  the  cornea. 
Posterior  Pole, — is  the  geometric  centre  of  the  fundus. 
Optic  Axis, — ^is  an  imaginary  straight  line  connecting  the  poles. 
Visual  Axis, — an  imaginary  straight  line  from  the  yellow  spot  to  the  object, 
through  the  nodal  point.     It  cuts  the  cornea  above  the  optic  axis,  at  an 
angle  therewith  of  3**  to  7®,  the  Visual  Angle, 
Nodal  Point, — the  centre  of  curvature  of  the  refracting  surfaces. 
Equatorial  Plane, — an  imaginary  plane  through  the  centre  of  the  eyeball, 
perpendicular  to  the  axis,  dividing  the  ball  or  globe  into  the  anterior  and 
posterior  hemispheres.    The  Equator  is  the  line  where  this  plane  cuts  fhe 
surface  of  the  globe. 
Meridional  Planes, — are  imaginary  planes  coinciding  with  the  axis  of  the 
eyeball.    Meridians  are  the  lines  where  these  planes  intersect  the  surface 
of  the  globe. 

Describe  the  Tunica  Vaginalis  Oculi.    It  is  a  fibrous  capsule,  sur- 
loonding  the  eyeball  and  the  intra-orbital  portion  of  the  optic  nerve ;  arising 
from  the  optic  foramen  and  being  lost  anteriorly  on  the  sclerotic.     It  consists 
of  two  layers  (parietal  and  visceral)  enclosing  a  lymph-space  which  communi- 
cates with  the  lymph-space  between  the  sclerotic  and  choroid  coats.    The 
tendons  of  the  ocular  muscles  pierce  it     The — 
Capsule  of  Bonnet, — is  the  portion  of  tunica  vaginalis  posterior  to  the  point 
where  the  tendons  pass  through  it.    This  part  is  loosely  attached  to  the 
eyeball,  which  rotates  in  it. 
Capsule  of  Tenon, — is  the  portion  of  the  tunica  vaginalis  anterior  to  the 
passage  of  the  tendons.     [The  whole  capsule  or  Tunica  Vaginalis  is  by 
many  anatomists  named  the  Capsule  of  Tenon.] 


Fig.  98.  Haine  the  TuoiCB  of  the  Bycball. 

Thejr  namber  3,  and  are  named  as  fol- 
lows: the — 

Sclimtic  '  and  &>««,'— the  eiler 

nal  and  protective  tunic. 
ttiial    Trad, — or    vascnlar     tnnic, 
comprising  the  Choroid,*  Ciliiiy 
body  and  the  Iris,'  within  vUdi 
is  the—  I 

JfflJHa,"- — the    innermost,   ne 

Name  the  Humors  of  the  EyebaU. 
Thej  also  niunber  3,  as  follows  :— 
Aqtttout,* — in  the  anteiioT  * 

Diiddle  *  chasben. 
Crystalline, — fonniag  the  erj*l- 
iine  lens." 
Vitreaus,^ ' — in  the  posterior  chamber  of  the  eyeball. 

The  Sclerotic  and  Cornea. 
Describe  the  Scleiotic.  The  Sclerotic  or  hard  coat  is  the  posterior  6I^ 
dxths  of  the  external  tunic  of  the  eyeball,  the  anterior  one-sixth  beii^  tbe 
Cornea.  Externally  it  is  of  a  white  color,  covered  anteriorly  by  the  conjanc- 
tival  mucous  membiane,  posteriorly  being  Continuous  with  the  sheath  of  Uk 
optic  nerve.  lolemally  its  color  is  brown,  and  its  surface  marked  by  groois 
for  the  ciliary  nerves.  The  optic  nerve  pierces  it  posteriorty, also  the  long  and 
short  ciliary  arteries,  posterior  ciliary  veins  aod  short  ciliary  nerves.  I 
equatorial  rcEion  it  is  pierced  obliquely  by  the  vena:  vorticoste,  and  around  ibe 
corneal  border  by  the  anterior  cJiary  arteries  and  veins.  It  is  composed  of 
connective  tissue  with  elastic  fibres,  intennixed  with  pigment  cells,  and 
lesembliag  the  corneal  corpuscles.  It  presents  for  consideratioa  the  fblloini{ 
points,  viz. :— 

Thickntss, — ^  inch  posteriorly,  ^  inch  anteriorly. 

Lamina  Fusca, — a  layer  of  very  fine  connective  tissDe,  connectiDg  th 

sclerotic  with  the  outer  surface  of  the  choroid. 
Lamina  Criiesa, — the  posterior  perforated  portion  of  the  sclerotic,  whick 
at  this  point  is  a  thin,  cribriform  lamina.  Its  largest  opening  tnui 
the  arteria  centralis  retinae,  and  is  named  the  Porui  Ofi/ictii,  or  Opdc 
CanaL 

Sub-£onft4netival  7i;jik,— connects  tbe  conjunctiva  with  the  ooter  mrfuc 
of  the  sclerotic. 
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Su/cus,—9,  slight  circular  depression  aroond  the  junction  of  the  sclerotic 
with  the  cornea. 

ArterieSf — from  the  Ciliary,  are  few  and  in  a  coarse  net-work,  uniting  at 
wide  intervals,  but  forming,  however,  the — 

Posterior  Vascular  Zone,  or  Zone  of  Zinn, — an  arterial  zone  around  the 
optic  nerve  entrance,  formed  by  twigs  of  the  short  ciliary  going  to  the 
optic  nerve  to  anastomose  with  branches  of  the  central  artery  of  the  retina, 
forming  the  only  connection  between  the  ciliary  and  retinal  systems. 

Anterior  Vascular  Zone, — ^around  the  cornea,  formed  by  sub-conjunctival 
branches  of  anterior  ciliary  vessels. 

Nerves, — ^none  have  been  yet  found  in  the  sclerotic. 

What  is  the  Cornea  ?  The  Cornea,  or  homy  body,  is  the  anterior  trans- 
parent projecting  portion  of  the  external  tunic  of  the  eyeball,  forming  about 
one-sixth  thereof.  It  is  set  into  the  sclerotic  as  a  watch-crystal  into  its  case,  is 
of  ellipsoidal  base,  the  transverse  diameter  being  the  longest,  and  slightly 
more  convex  vertically  than  horizontally.  Its — 
Thickness, — ^is  ^^  inch  at  centre,  ^^nch  at  periphery. 
Index  of  Refraction, —  1. 342. 

Vessels, — none,  except  the  peripheral  zone,  ^  inch  wide,  formed  of  capil- 
lary loops  from  Episcleral  branches  of  the  anterior  ciliary,  which  termi- 
nate at  its  circumference ;  so  that  it  is  practically  a  non -vascular  structure. 
Nerves, — are  numerous ;  20  or  30  twigs  from  the  Ciliary  nerves  form  an 
intricate  plexus  throughout  its  laminated  substance. 

Describe  the  Structure  of  the  Cornea.  It  consists  of  five  layers, — cen- 
trally the  true  corneal  tissue,  having  in  front  an  anterior  elastic  lamina  and  the 
conjunctival  epithelium ;  behind,  a  posterior  elastic  lamina  and  the  epithelial 
lining  of  the  aqueous  chamber.     The — 

Layer  of  Conjunctival  Epithelium  -^-^  inch  thick,  consists  of  two  or  three 
layers  of  transparent  nucleated  cells. 

Anterior  Elastic  Lamina,  also  named  the  Anterior  Limiting  Layer,  the 
Membrane  of  Bowman  or  Membrane  of  Reichert, — is  -^^  to  ^^  inch 
thick,  a  firm,  elastic  and  transparent  homogeneous  membrane,  consisting 
of  closely-interwoven  fibrils,  similar  to  those  in  the  corneal  tissue  proper. 

True  Corneal  Tissue, — ^  inch  thick,  a  transparent,  fibrous  structure,  formed 
of  five  connective-tissue  fibrillse,  united  in  bundles,  and  these  in  laminae, 
between  which  is  a  semi-fluid  cement,  filled  with  Corneal  Corpuscles  and 
wandering  cells. 

Posterior  Elastic  Lamina,  Membrane  of  Descemet,  or  Demours, — is,  like 
the  anterior  elastic  lamina,  a  structureless  basement  membrane,  of  extreme 
tlunness,  resisting  the  action  of  water,  alcohol  or  acids ;  very  brittle,  e^ 
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ceedingly  elastic,  and  curls  up  inwardly -upon  itself,  when  detached  from 
the  true  cornea.  At  the  corneal  margin  it  breaks  up  into  fibres,  which  an 
continuous  with  the  ligamentum  pectinatum  of  the  iris. 
Posterior  Epithelial  Layer, — z.  single  layer  of  flattened,  polygonal,  trans- 
parent, nucleated  cells,  forming  the  endothelium  of  the  membrane  of 
Descemet  or  Demours,  and  the  epithelial  lining  of  the  aqueous  chamber. 

The  Uveal  Tract. 

Describe  the  Choroid.  It  is  the  posterior  portion  of  the  middle  tunic  of 
the  eyeball,  j^  to  y^  inch  thick,  and  extends  from  the  optic  nerve  entrance 
to  the  ora  serrata,  a  little  in  front  of  the  equator.  It  is  highly  vascular,  of 
dark-brown  color,  connected  to  the  sclerotic  by  the  Lamina  Fusca,  terminates 
anteriorly  in  the  Ciliary  Processes^  and  is  composed  of  four  layers,  as  follows:— 
Tunica   Vasculosa, — externally,  consists  of  the  vense  vorticosae  and  the 

larger  arterial  branches. 
Membrana  Ruyschiana,  or  Chorio-capillaris,  the  middle  layer— consists  of 

a  fine  capillary  plexus,  formed  by  the  short  ciliary  vessels. 
Limiting  Membrane, — a  structureless  hyaline  membrane,  covering  the  inner 

surface  of  the  capillary  layer. 
Pigmentary  Layer ,  internally, — a  single  layer  of  hexagonal  nucleated  cells 
loaded  with  pigment  of  a  brown-black  color,  which  is  absent  in  albinos, 
and  of  slight  amount  in  blondes.     [Considered  by  many  anatomists  tbe 
loth  layer  of  the  retina.] 
Arteries  of  the  Choroid^ — are  the  short  posterior  ciliary,  and  recurrent  brandies 

from  the  long  posterior  and  anterior  ciliary.     (See  p.  105.) 
Veins f^ — unite  into  4  or  6  Venae  Vorticosae,*  which  pass  out  through  the 

sclerotic  near  its  equator. 
Nerves,^ — derived  from  3d,  5th,  and  sjonpathetic,  through  the  long  and  shot 
ciliary  nerves*     (See  p.  137.) 

What  are  the  Ciliary  Processes  ?  They  are  70  or  80  folds,  formed  bf 
the  anterior  prolongation  of  the  middle  and  internal  layers  of  the  choroid  oc 
the  inner  surface  of  the  ciliary  muscle,  being  received  into  corresponding  folds 
on  the  suspensory  ligament  of  the  lens.  They  are  about  ^  inch  in  lengtli, 
and  form  a  curtain-like  expansion  behind  the  iris. 

Describe  the  Ciliary  Body.*  It  is  the  portion  of  the  uveal  tract  between 
the  choroid  and  the  iris,«  and  consists  of  ciliary  muscle  covered  by  choroidi) 
stroma  and  the  ciliary  processes.     The — 

Ciliary  Muscle  or  Muscle  of  Bowman, — ^is  a  ring  of  involuntary  muscular 
fibres,  supplied  by  the  3d  nerve ;  is  thickest  anteriorly,  thin  posterkxij 
Its  fibres  arise  from  the  comeo-sclerotic  junction,  and  pass  backwards  to 


be  attached  to  (he  choroid  in  front  or  the  retba.   Consists  of  meridional  fibres 
drawing  the  choroid  forwaids,  and  circular  fibres  which  relax  the  zoniUa 
and  permit  the  lens  to  become  more  convex,  from  its  own  eksticity. 
Annular  Muscle  of  MHIIfr, — consists  of  separate  citculac  bundles  at  the 

anterior  internal  angle  of  the  ciliary  body. 

Circulta  ArSiriosus  Major  and  Minor, — are  arterial  circles  on  the  ciliary 

muscle,  formed  by  branches  of  the  long  posterior  ciliary  and  anterior 

cUiaiy  arteries. 

Whet  is  the  Iris  '  P    It  is  a  perforated  curtain,  snapended  in  the  aqueous 

humor  behind  Che  cornea  and  in  front  of  the  lens,  and  is  the  anterior  portion 

of  the  middle  tunic  of  the  eyeball,  being  continuous  with  the  ciliary  muscle 

and  the  choroid  coat.     It  is  atwut  \  inch  wide,  j^  inch  thick,  and  is  com- 

Fio-w. 


[Kised  of  radiating  and  circular  muscular  fibres,  a  fibrous  stroma  and  pigment 
:ells,  covered  by  a  layer  of  irregular  cells  continuous  with  those  of  the  mem- 
irane  of  Descemel.    The — 
Pupil, — is  the  central  opening  in  the  iris,  situated  a  little  to  the  nasal  side 

of  the  centre,  diameter  i^  to  J  inch. 
Ligamentum  PecHnatun  Iridis,  or  Bollinger's  band, — is  Ihe  suspensory 
ligament  of  the  iris,  connecting  its  ciliary  margin  with  the  comeo- sclerotic 
junction.  It  is  formed  of  strong  fibrous  prolongations  from  tbe  memtirane 
of  Descemet  and  the  posterior  surface  of  the  cornea. 
Montana's  Sfacts, — are  spaces  between  Ihe  prolongations  which  form  the 
ligamentum  pectinatnm.    In  some  animals,  as  the  ox,  they  form  regular 
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Uvea^  or  Tapetumy — a  layer  of  purple  pigment-cells  on  tlie  posterior  surface 
of  the  iris,  continuous  with  the  pigment  layer  of  the  ciliary  processes. 

Sphincter  Fupilla, — a  layer  of  circular  muscular  fibres  around  the  pupillaiy 
margin,  supplied  by  the  3d  nerve. 

Dilator  Fupillay — radiating  muscular  fibres  from  the  pupillary  margin  toward 
the  ciliary  border,  supplied  by  fibres  of  the  sympathetic,  from  the  dliaiy 
ganglion.     [See  p.  137.] 

Membrana  Pupillaris, — a  vascular  membrane  which  covers  the  pupil  in 
the  foetus,  disappearing  about  the  eighth  month, — occasionally  permanett. 
It  is  nourished  by  the  Hyaloid  Artery,  through  the  Canal  of  Stilling  {d^ 
scribed  under  the  Vitreous  Humor), 

Arteries, — are  derived  from  the  long  and  anterior  Ciliary,  forming  tiie  Gr- 
cuius  Major  Iridis  at  the  ciliary  border,  and  the   Circulus  Arteriosm 
Iridis  Minor  near  the  pupillary  margin. 
Veins, — empty  into  those  of  the  ciliary  processes  and  the  anterior  ciliary  veins 

Sinus  Circularis  Iridis,  Canal  of  Schlemm,  or  Canal  of  Fontana, — is  x 
minute  canal  at  the  internal  comeo-sclerotic  junction,  extending  arooni 
the  circumference  of  the  attached  border  of  the  iris.  It  is  lined  by  endo- 
thelium and  encloses  a  venous  plexus,  receiving  veins  from  the  sclerotic 
and  the  ciliary  plexus.  It  communicates  with  the  chamber  of  the  aqueous 
humor  and  with  the  anterior  ciliary  veins. 

Nerves  of  the  Iris, — are  derived  fix>m  the  3d,  5th  and  the  sympathetic, 

through  the  long  and  short  ciliary  nerves.     The  3d  supplies  the  circnk 

fibres,  the  sympathetic  the  radiating  ones,  the  5th  being  nerves  of  conunoD 

sensation. 

The  Retina. 

What  is  the  Retina  ?    It  is  the  innermost  or  nervous  tunic  of  the  eye,- 
a  delicate,  grayish,  transparent  membrane,  about  ^  of  an  inch  thick  at  the 
fundus,  -^  inch  at  the  anterior  margin.     It  is  formed  by  a  membranous  ex- 
pansion of  the  optic  nerve  elements,  and  extends  from  the  termination  of^tbxt 
nerve  nearly  as  far  forwards  as  the  ciliary  processes,  terminating  in  a  jaggd 
margin,  the  Ora  Serrata,  though  its  fibrous  stroma  is  continued  as  the  Par. 
Ciliaris  Retina  over  the  ciliary  body.    The  Retina  presents  for  examinatioc 
the  following  points,  viz.,  the — 
Macula  Lutea,  or  Yellow  Spot, — ^situated  on  the  retina,  exactly  in  the  visai 
axis ;  is  an  elevated  oval  spot  where  vision  is  very  acute,  the  retina  bein^ 
very  thin  and  full  of  nerve  elements  closely  packed  together  at  the  ex 
pense  of  its  connective  tissue.    No  rods,  no  nerve-fibre  layer  here,  be 
the  cones  and  ganglion-cells  are  very  numerous. 
Fovea  Centralis, — a  depression  at  the  centre  of  the  macula  lutea,  y^  to  ^ 
inch  in  diameter,  in  which  the  sense  of  vision  is  most  acute. 
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Opiic  Disc  or  Papilla,— th^  point  where  the  optic  nerve  enlen,  the  centrel 
artery  of  the  retina  piercing  its  centre.  It  lies  about  -^  inch  internal  to 
and  ^  inch  below  the  posterior  pole  of  the  e;e,  and  is  often  called  the 
Blind  Spot,  being  the  only  part  of  the  fiindus  oculi  Jrom  which  the  power 
of  vision  is  absent. 

Pars  Ciliaris  ReHna, — the  put  of  the  retiosl  Stroma  which  is  prolonged 
over  the  ciliary  body.    IL  is  destitute  of  Dcrve-elemenCs. 

Aritriei  of  Ihc  RtHna, — aiisE  from  the  Aiteria  Centralis  RetinK  (br.  of  the 
ophthaknic),  just  behind  the  optic  disc;  run  chiefly  upwards  aod  down, 
wards,  accompanied  b;  veins,  to  terminate  in  capillary  network.  No 
vessels  exist  in  the  fovea  centralis,  and  only  the  finest  capillaries  in  the 
macula  lutea. 

Describe  the  Structure  of  the  Retina.   It  Fio.  .oo. 

i]  composed  of  nervous  elements,  blood-vessels, 
and  modified  connective  tissue  resembling  the 
Muroglia  of  the  brain,  arranged  in  g  or  lo 
lajpers,  fi-om  within  outwards,  as  follows,  viz.— 

Memirana  Limilam  Interna, — a  perfectly 
transparent  membrane,  made  up  of  the 
retinal  connective  tissue,  and  lining  the 
inner  siuface  of  the  retiaa  (shown  in  the 
cut  by  the  lowest  line). 

Opiie  Ntrvi  Fibres,^ — composed  of  the  ter- 
minal fibres  of  the  optic  nerve  radiating 
from  the  papilla  in  all  directions.  They 
connst  of  the  anis-cylinder  only. 

CanglioHic  I.aytr,^^-3.  vetf  thin  layer  of 
hu^  gangUon  cells,  having  large  nuclei 
and  nucleoli,  with  bianching  processes  lo 
the  optic  nerve  fibres  of  next  layer. 

Jntrmal  Jtfolecular  Lajier,' — fine  granule* 
intersected  )>y  finest  nerve  fibres  and  con- 
nective tissue  elements. 

Internal  Granular  Layir,^ — small,  ronnd 
cells  with  large  nuclei,  their  processes 
nnitingwith  the  ganglion  celts. 

External  Molecular  Layer, ' — a  very  thin 
layer  of  fine  granules  and  nerve-fibrillse. 

External  Granular  Layer,' — consists  of 
eUipsoid  cells,  forming  a  nndeated  en- 
largement of  Jacob's  membrane. 
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External  Limiting  Membrane^ — a  membranous  expansion  of  radial  con- 
nective tissue,  perforated  by  foramina  (shown  in  the  cut  by  a  line  betwea 
«  and  f). 

Rods  and  Cones,  or  Jacobus  Membrane,'^ — the  perceptive  layer  of  theretma, 
composed  of  rods  and  cones  closely  packed  together,  like  palisades,  tk 
termini,  probably,  of  the  optic  nerve  fibres. 

[A  tenth  layer  is  described  by  some  anatomists,  the  pigmentary  layer  of  dx 
choroid.*     See  ante,  p.  200.] 

Name  the  Essential  Elements  of  the  Retinal  Structure. 
Principal  Elements,  are  three,  as  follows,  viz. — 

Nerve-fibreSy — ^which  in  the  molecular  layers  break  up  into  very  ddicafc 
plexuses.     In  their  course  are  found — 

A^rz/^-t-^Z/f.^-ordinary  bipolar  or  multipolar,  and  modified  ones,  the  so-caW 
granular  layers  of  the  retina. 

Terminal  Organs, — the  rods  and  cones  of  Jacob. 
Subordinate  Elements,  are  two,  the — 

Modified  Connective  Tissue, — of  spongy  nature. 

Vessels^ — ^blood-vessels  and  lymphatics. 

The  Humors. 

What  is  the  Aqueous  Humor  ?  It  is  a  clear,  alkaline,  serous  fluid,  €fl& 
posed  of  water  96.7,  albumen  o.i,  chloride  of  sodium  and  extractive  matte 
3.2,  weighing  4  to  5  grains,  and  filling  the  anterior  and  posterior  aqneoe 
chambers,  which  communicate  with  each  other  when  the  pupil  is  dihi^ 
sufficiently  to  remove  the  pupillary  margin  of  the  iris  from  the  surface  of  tk 
lens.  The — 
Anterior  Chamber  of  the  Aqueous  Humor, — has  the  cornea  in  firont  andik 

iris  behind. 

Posterior  Chamber  of  the  Aqueous  Humor, — ^has  the  iris  in  front,  the  lefi 
zonula  and  ciliary  body  behind.  [The  existence  of  any  such  space  s 
denied  by  many  authorities.] 

Describe  the  Crystalline  Lens.  It  is  a  bi-convex,  elastic,  tranqurt^ 
body,  enclosed  in  a  capsule,  held  in  place  by  a  suspensory  ligament,  and  i^ 
ated  between  the  posterior  aqueous  chamber  and  the  chamber  of  the  vitreotf 
humor,  immediately  behind  the  pupil.  Its  posterior  surface  is  the  most  cobtci 
and  rests  in  the  Hyaloid  Fossa  of  the  vitreous.     Its — 

Dimensions  and  Weight, — diameter,  about  fj  inch, — axis  about  \  ind,- 

weight,  4  to  4^  grains, — index  of  refraction,  1.44. 
Composition, — water  60,  soluble  albuminous  matter  35,  insoluble  albomiactf 
matter  2.5,  fat  and  cholesterine  2  per  cent 
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Cafsait, — Is  transparent,  elastic,  j^^  incli  thick  anteriorly,  gj^o  incb  pos- 
teriorly; has  a  layer  of  flat  cells  betwecD  its  anterior  portion  and  tbelens, 
which,  after  death,  break  down  into  a  fluid,  the  Liquor  Margagni. 
Zennta  of  ZUtit,  or  Su^msory  Ligamcnl,-~coaatcta  the  oipsole  with  the 
ciliarj  body.     It  is  formed  by  a  splitting  of  the 
hyaloid  membrsne  into  two  layers,  one  ([oinf 
in  front  of  Ihe  lens,  the  other  behbd.    It  is 
shown  exaggerated  in  the  cut. 
Canal  of  Petit, — is  a  triangular  space  around  the 
circuuference  of  the  lens,  formed  by  Ihe  sepa- 
ration of  the  two  poAions  of  the  suEpeDKMT 
ligament  (shown  inflated  in  the  cat).  * 

Processni  Zonuia, — are  small  radiating  folds  on 
the  anterior  surface  of  Ihe  iDspensoiy  ligament,  which  m  recdved  be- 
tween the  ciliary  processes. 
Describe  the  Structure  of  the  Crystalline  Lens.   It  consists  of  flattened 
hexagonal  fibres,  unhed  laterally  into  lamellx,  by  serrated  edges,  and  curving 
around  the  borders  of  the  o^an.    Its  centre  or  Nutltus  is  unstratified,  and 
denser  than  the  surroundii^  portion  or  Cortex.    It  is  unorganized,  having  no 
vessels  or  nerves,  but  receives  its  nutriment  by  imbibition  from  the  uveal  tract, 
and  possibly  from  the  other  humors  of  the  eye. 

^Vhat  is  the  Vitreous  Humor  7  The  Vitreous  Humor  or  Hyaloid  Body 
is  an  apparently  structureless  substance,  of  gelatinous  con^stence,  consistiDg 
of  water  wilh  a  little  albumen  and  salts,  and  containing  cells,  nuclei,  and  con- 
nective-tissue filaments.  It  has  no  vessels  or  nerves,  and  is  situated  in  the 
posterior  chamber  of  the  eye,  behind  the  lens,  which  it  supports,  as  also  the 
retina.    The— 

Canal  of  SiitUtig,  Canal  of  Cloquet,  er  Hyaloid  Canal, — traverses  the  vit- 
reoos  humor  antero-posteriorly,  b«ng  the  channel  for  the  transmission  in 
the  fcetus  of  the  Hyaloid  Artery  to  the  merabrana  p«q>illaris.     [See  ante, 
p.ac«.] 
hyaloid  Fossa, — a  depression  on  the  anterior  sur&ce  of  the  vitreous,  receiv- 
ing the  posterior  convexity  of  the  lens. 
VThat  is  the  Hyaloid  Membrane  7     It  is  a  delicate  capsule  investingthe 
Htreous,  and  supposed  to  send  delicate  septa,  into  the  snbstance  of  that  humor.  It 
livides  anteriorly  into  two  layers,  which  enclose  the  Canal  of  Petit  and  Ihe  Lens, 
brmlng  the  snspensory  ligament  of  the  latter,  or  Zonula  of  Zinn.     [See  above.] 
The  foregoing  is  the  view  of  most  anatomists,  but  some  assert  that  this 
membrane  is  identical  with  the  internal  limiting  membrane  of  the  retina, 
extending  only  to  the  oni  serrata-     [Henle,  Iwanoff',  etc.] 


Others  admit  a  hjaloid  membrane  snrronnding  the  vitreous,  but  denythd 

ii  splits  to  enclose  the  lens,  and  assign  but  one  layer  to  the  mspoisoij 

ligament,  namely,  tlia.1  in  front  of  the  Canal  of  Petit.     [Gray,  etc.] 
Describe  the  Muscles  of  the  Eyeball.     They  number  6,  of  nhieh  4  m 
Recti  and  2  Oblique,  as  follows : — 
Rectta  Svperier,' — from  the  upper  margin  of  the  optic  foramen  and  11k 

sheath  of  the  optic  nerve, — into  the  sclerotic  coat    Action,  to  rotate  tin 

eyeball  upwards.     Nine,  3d  cranial. 
Rictus  Inferior,'' — from  the  ligament  of  Zinn, — into   tbe  sclerotic  ant, 

Action,  rotates  the  eyeball  downwards.    Ncroe,  3d  cranial. 
Rictus  Internu!,^ — from  the  ligament  of  Zinn,— into  the  sclerotic  cotf. 

Action,  rotates  tbe  eyeball  inwards.     Ntrvi,  3d  cranial. 
Stilus  £xecmus,' — by  two  heads,  the  npper  from  the  oater  ma^n  of  tlit 

optic  foramen,  the  lower  from  the  ligament  of  Zion  and  a  bony  proces 


at  lower  maigin  of  the  sphenoidal  fissure, — into  the  sclerotic  coaL" 
Action,  to  rotate  the  eyeball  outwards.  Nirve,  6th  cranial,  or  abducens. 
Between  the  two  heads  of  tbe  eitemal  rectus  pass  the  3d,  nasal  brand 
of  the  5th,  and  the  eth  cranial  nerves,  and  the  ophthalmic  vein. 

Obliquus  Superior, ' — from  about  a  line  above  the  inner  margin  of  the  opbc 
foramen,  its  tendon  passing  through  a  "pulley"  '*  near  the  internal  an- 
gular process  of  the  frontal  bone  and  thence  beneath  the  rectus  superior, 
— into  the  sclerotic  coat,  at  right  angles^  to  the  insertion  of  the  rectus 
superior.  Action,  to  rotate  the  eyeball  on  its  antero-posterior  axis. 
Nirve,  4th  cranial,  or  patheticns. 

Obliquus  Inferior,* — from  the  orbital  plate  of  the  superior  maxillary, — 
into  the  sclerotic  coat  below  the  insertion  of  the  external  rectos  and  *, 
right  angles  thereto.  Action,to  rotate  the  eye  on  its  antero .posterior  axii 
Ifrrve,  3d  cranial. 
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Vessels  and  Nerves  of  the  Eye. 

What  Nerves  supply  the  Muscles  of  the  Eye  ?    The—' 
3d  Cranial,  or  Motor  Cculi, — supplies  the  superior,  inferior  and  internal  recti, 

and  the  inferior  oblique  muscles. 
4th  Cranial,  or  Trochlear, — supplies  the  superior  oblique  muscle. 
6th  Cranial,  or  Ab'ducens, — supplies  the  external  rectus. 

Describe  the  Arteries  of  the  Eye.  The  Eye  is  supplied  by  the  Oph- 
thalmic and  Anterior  Cerebral  branches  of  the  internal  carotid  artery,  and 
the  Infra-orbital  branch  of  the  internal  maxillary  (from  the  external  carotid). 
The — 

Ophthalmic, — arises  from  the  cavernous  portion  of  the  Internal  Carotid,  and 
enters  the  optic  foramen,  giving  off  the  following-named  branches : — 

Lachrymal, — to  the  lachrymal  gland,  the  upper  eyelid,  and  the  conjunctiva, 
anastomosing  with  the  palpebral  arteries. 

Supra-orbital, — supplies  the  superior  rectus  and  levator  palpebrae  muscles, 
the  forehead  and  pericranial  tissues. 

Anterior  and  Posterior  Ethmoidal, — to  the  dura  mater,  the  nose,  the  ante- 
rior ethmoidal  cells,  and  the  frontal  sinus. 

Palpebral, — superior  and  inferior, — to  the  eyelids. 

Frontal, — to  the  tissues  of  the  forehead. 

JVdsal, — to  the  lachrymal  sac,  and  the  nose. 

Short  Ciliary,  12  or  i^, — ^pierce  the  sclerotic  at  the  lamina  cribosa,  supply- 
ing the  choroid  and  the  ciliary  processes. 

Long  Ciliary,  2, — pierce  the  sclerotic,  and  pass  forwards  between  it  and  the 
choroid,  to  supply  the  iris,  forming  two  arteri&l  circles  thereon,  the  Cir- 
culus  Major  Iridis  at  the  ciliary  border,  and  the  Circulus  Arteriosus  Iridis 
Minor  near  the  pupillary  margin. 

Anterior  Ciliary, — arise  from  the  muscular  branches,  pierce  the  sclerotic, 
and  join  the  great  arterial  circle  of  the  iris. 

Arteria  Centralis  Retime, — pierces  the  optic  nerve  obliquely,  and  is  dis- 
tributed to  the  retina. 

Muscular  Branches,  2, — superior  and  inferior,  supply  the  muscles  of  the 
eyeball. 
\nterior  Cerebral,  branch  of  the  Internal  Carotid, — sends  nutrient  capil- 
laries to  the  optic  nerve. 
;  nfra-orbital,  branch  of  the  Internal  Maxillary  artery, — ^sends  branches  to  the 
inferior  rectus  and  inferior  oblique  muscles,  and  to  the  lachrymal  gland. 

I^ame  the  Principal  Lymph-spaces  of  the  Eyeball.    The — 
^anal  of  Schlemm, — around  the  circumference  of  the  iris. 
^^ri- choroidal  Space, — between  the  choroid  and  the  sclerotic 


Space  of  Taum, — between  the  ^obe  and  its  opeule. 
Vaginal  SpacM, — between  the  sheUha  of  the  optic  nerre. 

What  Veina  has  the  Bye  7  It  has  two  main  tmnks,  the  Supirar  vi 
In/crior  Ophthalmic  VHhs,  which  emptj  into  the  cavernous  sious,  silet  al- 
lecting  the  blood  from  the  smaller  venous  channels  throogli  the  Vena  Voir 
cesa  of  the  chordd.  The  veins  of  die  ej e  anastomose  freely  with  the  fual 
veins,  thus  pemutling  the  escape  of  venous  blood  in  dther  direction. 

Describe  the  Nerves  of  the  Bye.  They  are  the — 
Nervi  of  Special  Sense, — the  Optic,  or  zd  cranial  nerve. 
Mo/er  N/tves, — the  3d,  4th,  6th,  filaments  of  the  5th,  and  some  fibres  fim 

the  sympathetic. 
StTtsery  ^cttot,— the  Ophthalmic  Division  of  the  Jlh,  giving  off  Ihe—  | 

Lachrymal, — to  the  lachiymal  gland,  the  conjunctiva,  and  &e  integmnca  1 
of  the  upper  eyelid. 


Frontal,   [  ^P"-t"^tJ="'-  Naial.  \  Long  Oliaiy. 


L  Supitt-orbilal.  I.  lofra-trochlear. 


Sympathetic  Branches, — arise  from  the  medulla,  cilio-spind  region,  cav 
and  carotid  plexuses,  and  join  the  3d,  4th,  5th,  and  6th  Mervet,  lodiif 
filaments  to  the  dilator  fibres  of  Che  ins,  to  the  mosclei  of  the  orlnt  and  lid^ 
to  the  cihaiy  ganglion,  and  to  the  walls  of  the  arteries. 
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Short  Ciliary, — some  20  in  number,  arise  from  the  Ciliary  Ganglion  [See  ante, 

page  137],  pierce  the  sclerotic  and  go  to  the  ciliary  muscle,  choroid,  iris, 

cornea,  and  to  the  sheath  of  the  optic  nerve. 
Ascending, — from  Meckel's  ganglion  [See  ante,  page  137],  enter  the  orbit  by 

the  spheno-maxillary  fissure,  going  to  the  optic  nerve,  the  6th  nerve,  and  the 

ciliary  ganglion. 

Describe  the  formation  and  course  of  the  Optic  Tract.  The  fibres 
which  form  the  optic  tract  have  their  deep  origin  in  the  optic  thalamus,  corpora 
geniculata,  and  the  anterior  corpora  quadrigemina.  The  tract  winds  around  the 
cms  cerebri  as  a  flattened  band,  receiving  from  the  cms  a  few  fibres  of  attach- 
ment, and  also  fibres  from  the  lamina  cinerea  and  the  tuber  cinereum.  In 
fi-9nt  of  the  latter  body  the  two  tracts  join  to  form  the  Optic  Commissure  or 
Chiasm.     [See  *  on  Fig.  61,  page  130.] 

What  is  the  arrangement  of  the  Fibres  in  the  Optic  Commissure  ? 

As  generally  described,  the  fibres  undergo  a  partial  decussation,  as  follows, 

m.,  the — 

Decussating  Fibres^ — are  the  most  numerous.    They  lie  in  the  centre  of  the 

commissure,  and  pass  across  to  the  opposite  side,  connecting  the  retina  of 

each  eye  with  the  opposite  cerebral  hemisphere. 

Longitudinal  Fibres, — are  the  external  fibres  in  the  optic  tracts,  passing 

into  the  optic  nerve  of  the  same  side,  connecting  each  retina  with  the 

cerebral  hemisphere  of  its  own  side. 

Inter-cerebral  Fibres, — situated  posteriorly  in  the  commissure,  passing  from 

one  optic  tract  to  the  other. 

Inter-retinal  Fibres, — lie  anteriorly  in  the  commissure,  passing  from  one 

optic  nerve  to  the  other,  and  connecting  the  retina  of  one  eye  with  that 

of  the  other. 

Describe  the  Optic  Nerve.    The  Optic  Nerve  proper  is  the  2d  cranial 

lerve,  arises  from  the  optic  commissure,  passes  into  the  orbit  by  the  optic  fora- 

uen  in  company  with  the  ophthalmic  artery,  is  pierced  by  the  central  artery 

>f  the  retina,  and  enters  the  eyeball  posteriorly  -j^^nnch  inwardly  from  its  axis, 

>iercing  the  sclerotic  and  choroid  coats,  and  finally  expanding  in  the  retina. 

\  is  surrounded  by  a  tubular  process  of  dura  mater,  which  as  the  nerve  enters 

he  orbit,  subdivides  to  form  both  the  sheath  of  the  nerve  and  the  periosteum 

\i  the  orbit. 

Appendages  op  The  Eye. 

What  are  the  Tutamina  Oculi  ?    They  are  the  appendages  of  the  eye, 

ncluding  the — 

Eyebrows,  or  Superdlia.  Lachrymal  Gland,  and  Ducts. 

EyeHds,  or  Fa^>^brae.  Lachrymal  Sac, 

Conjunctiva,  or  lining  memiaaoe.  Nasal  Duct. 
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What  aie  ttae  Eyebrows  ?  They  are  arched  elevatioca  of  the  integD' 
iDcnt  over  the  supra-orbital  arches,  are  covered  with  a  row  of  short  hain, 
and  are  drawn  downwards  and  inwards  by  the  Carrugalor  Supercilii  muscle 
IStt  page  68.] 

Describe  the  Eyelids.    The  Palpebrx,  or  Eyelids,  are  two  thin,  movable 

folds,  placed  in  front  of  Ihe  eye,  for  its  protection.     The  upper  lid  is  the  mas 

movable  one,  having  its  own  levator  muscle,  the  Levator  palpebrje  SDperiorit. 

\Set  page  68.]     The— 

Palpebral  J-tssure, — is  the  space  between  their  free  mai^ns,  its  outer  and 

inner  angles  being  termed  respectively  the  Externa/  Can/Aus  and  fitler- 

nat  Canlhus. 

Lacus  LachrymaKs, — is  a  small  triangular  space  at  the  internal  canthns, 

between  the  lids  and  the  globe. 
Lachrymal  Papilla, — on  the  edge  of  each  hd,  abont  %  inch  from  tbc 

internal  canthus, 
Punclum  Lachrymali, — a  minute  orifice  on  each  papilla,  and  the  beginnin; 

of  the  lachiymal  canal. 
Describe  the  Structure  of  tbe  Eyelids.    They  are  composed  extemalli 
of  skin,  internally  of  mucous  membrane  (the  palpebral  conjunctiva),  and  be 
tween  these  lie  areolar  tissue,  the  orbicularis  muscle,  tarsal  cartilage,  fibroiu 
membrane,  Meibomian  glands,  vessels  and  nerves.    The — 

Orbicularis  Palpebrarum  Muscle, — is  very  thin  and  pale.      [See  p.  68.] 
Tensor  Tarsi,  or  ffomer's  Muscle,  [See  p.  6S] — is  a  portion  of  the  orlria:- 

laris,  compres^ng  the  punctum  and  the  sac. 
Tarsal  Cartilages, — are  plates  of  fibrO'Cartilage,  forming  the  framework  of 
the  lids.  The  upper  one  is  crescentic  in  shape,  the  lower  one  elliptical 
and  smaller. 
Tarsal  Ligaments, — are  fascife  connecting  the  tarsal  cartill^es  to  the  dr- 
curaference  of  the  orbit.  Externally  they  connect  with  the  malar  bone, 
and  are  there  called  the  External  Canthal  Ligaments. 

P^^  Tendo    Of«/i',— connects   the    inner    end  of 

each  tarsal  cartilage  to  the  nasal  process 
of  the  superior  maiillary  bone. 
Meibomian  Glands^ — are  sebaceous  glands 
imbedded  in  the  tarsal  cartilages,  30  to  40 
in  the  upper  lid,  20  lo  30  in  the  lower  one. 
They  open  alongthe  inner  edge  of  the  ftet 
border  of  each  lid,  and  furnish  a  sebaceou 
secretion,  lo  prevent  adhesion  of  the  lidi 
to  each  other. 
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Eyelashes^  or  Cilia^ — are  a  double  or  triple  row  of  short  hairs,  situated  on 
the  free  margins  of  the  lids;  their  follicles  lying  in  the  connective  tissue 
beneath  the  tarsal  cartilages. 

Arteries^ — are  the  Palpebral  branches  of  the  ophthalmic  artery,  forming 
the  Superior  and  Inferior  Tarsal  Arches^  and  anastomosing  with  the 
angular,  anterior  temporal,  lachrymal  and  transverse  facial. 

NerveSt — the  3d,  facial  and  sympathetic  to  the  muscles;  the  5th  to  the  skin 
and  conjunctiva. 

"What  is  the  Conjunctiva  ?  It  is  the  mucous  membrane  which  lines  the 
eyelids,  and  is  reflected  over  the  front  of  the  sclerotic  and  cornea.  It  is  con- 
tinuous with  the  mucous  lining  of  the  Meibomian  glands,  canaliculi,  lachry- 
mal sac,  nasal  duct,  lachrymal  duct  and  gland.    The — 

Palpebral  Conjunctiva^ — consists  of  connective  tissue  covered  by  epithe- 
lium, is  traversed  by  furrows,  and  has  papillae  and  follicular  glands. 
Ocular  Conjunctiva, — is  very  thin  and  transparent,  loosely  attached  on  the 
sclerotic,  firmly  adherent  over  the  cornea,  where  it  has  no  vessels  in  its 
structure.     It  has  very  few  papillae,  and  no  glands. 
Hetro-tarsal  or  Palpebral  Folds , — superior  and  inferior, — are  where  the  con- 
junctiva is  reflected  over  the  globe.    They  contain  prominent  papillae,  and 
conglomerate  glands,  called  the  accessory  lachrymal  glands. 
Plica  Semilunaris y  or  Semi- lunar  Folds , — a  crescentic  fold  of  conjunctiva 
at  the  inner  canthus,  considered  to  be  the  rudiment  of  the  Membrana 
Nictitans  or  3d  eyelid  (of  birds). 

"What  is  the  Caruncula  Laphrymalis  ?  It  is  a  small,  red,  conical  body, 
situated  in  the  lacus  lachrymalis,  at  the  inner  canthus  of  the  eye ;  consisting 
of  hair  follicles  and  sebaceous  glands,  and  covered  by  conjunctiva.  It  is  con- 
nected by  tendinous  fibres  to  the  capsule  of  Tenon  and  to  the  rectus  intemus 
muscle. 

Name  the  parts  constituting  the  Lachrymal  Apparatus.  They  are 
the  lachrymal  gland  and  its  ducts,  the  accessory  conjunctival  glands,  th? 
canaliculi,  lachrymal  sac,  and  nasal  duct. 

Describe  the  Lachrymal  Gland.  It  is  an  oval  gland  situated  in  a  fossa 
of  the  orbital  portion  of  the  frontal  bone,  at  the  outer  angle  of  the  orbit,  its 
inferior  surface  resting  on  the  eyeball,  its  lower  margin  or  lobe  being  covered 
by  conjimctiva.     The — 

TarsO'Orbital  Fascia, — connects  the  lachrymal  gland  to  the  bony  roof  of 

the  orbit. 
£>ucts, — 6  to  12  in  number;  open  on  the  upper  and  outer  portion  of  the 

palpebral  conjunctiva. 
Secretion — (tears), — ^lubricates  the  anterior  surface  of  the  eyeball.     Excess 


Fic.  loj,  evaporates,  or  collects  in  Um  ud 

pameg  tbrongh  pimcU  into  eauHciiE, 

and  so  to  lachi7mal  sac,  ind  tluic^ 

I7  the  nasal  doct,  into  tbe  udaa 

meatus  of  Ilie  nose. 

What  are  the  Canaliculi  7    Titj  in 

two  minute  canals,  -f^  iudt  in  diuMo 

and  ^  inch  long,  which  extend  fron  It: 

punctnm  in  eadl  lid  to  the  ladnTisal  nc 

The;  are  lined  with  mncooi  membrane,  ul 

enveloped  b;  fibres  of  the  tensor  tarsi  mudt. 

Describe  the  LactiTymal  Sac.    Its 

the  superior  dilated  extremity  of  the  nial 

duct,  and  is  situated  in  the  groove  foimed  by  the  lachrymal  bone  and  th 

□asal  process  of  the  superior  roaiillaiy.     Its  form  is  oval,  flattened  aitttit 

posteriorly;  its  dimensions  aboul  }  inch  long  and  }  ioch  wide.     Its  fnndu  s 

crossed  by  the  tarsal  ligament,  and  by  the  tensor  tarsi  muscle.     Its  joDCliix 

with  the  nasal  duct  may  be  internipled  by  folds  of  the  lining  mncons  nKm- 

What  is  the  Nasal  Duct  T  A  membranoas  canal  extending  from  ik 
lacbiymal  sac  to  the  inferior  meatus  of  the  nose.  It  is  aboat  }(  inch  loi^  }t 
inch  in  diameter,  is  contained  in  the  osseous  lachrymal  canal,  curving  don- 
wards,  backwards  ajid  outwards,  and  its  calibre  is  narrowest  about  its  middle. 
Its  mucous  lining  is  thick,  and  coalinuous  with  the  Schneiderian  membrane  li 
the  nasal  cavity.  Surrounding  il  is  a  vascular  network  of  connective  tissee 
and  outside  this,  a  tendinous  sheath.  At  its  lower  end  a  fold  of  mucous  mao- 
brane  forms  an  imperfect  valve. 

THE  BAR. 

What  Bone  contains  the  Auditory  Apparatus  7  The  petrous  and  mis- 
loid  portions  of  the  Temporal  bane.     [Described  on  page  16.] 

Name  the  Divisions  of  the  Auditoiy  Apparatus.  He  organ  of  hcai' 
ing  consists  of  the  following  parts, 


I.  Exitmal  Ear^ 


.  Middle  Ear.or  Tympanum... 


{AurUle,  or  Pinna. 
External  AudUoTy  Canal. 
Memirana  Tympam. 
Cavity  0/  the  Tympanttin- 
Mastoid  Cells. 
EusiaeAiaM  Tute. 
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3.  Internal  Ear,  or  Labyrinth, 


VesHMe. 

SimUircular  Camaiu 
Cochlea. 
Auditory  Ntrve, 

The  External  Ear. 

Describe  the  Auricle.  The  Auricle  or  Pinna  is  the  external  irregnlarly 
shaped  appendage,  fastened  to  the  malar  and  temporal  bones  by  elastic  fibres. 
It  consists  of  a  broad  plate  of  yellow  cartilage,  deficient  in  places  where  its 
parts  are  joined  together  by  ligamentous  tissue,  and  is  covered  by  perichoa> 
drittm  and  integument,  the  latter  containing  sebaceous  and  sweat  glands,  and 
provided  with  short,  downy  hairs.  The  Auricle  presents  several  elevations 
and  depressions,  named  as  follows: — 
Concha^ — the  central  cavity  leading  into  the  canal. 
TragiUy — a  conical  eminence  in  front  of  the  oondia,  usually  covered  with 

hairs  along  its  inferior  border. 
Anti-tragus, — a  similar  projection  £icing  the  tragus,  from  which  it  is  sepa- 
rated by  a  deep  fissure,  the  Incisura  Intertragica. 
HieliXf — the  outer  curved  edge  of  the  pinna,  beneath  which  is  a  deep  groove, 

the  Fossa  Navictdaris* 
AnH'hilixy — ^a  curved  ridge  along  the  posterior  boundary  of  the  concha, 
bifarcating  above  to  enclose  a  triangular  depression,  named  the  Fossa 
Triangularis, 
Lobe  or  Lobule^ — the  soft,  pendulous  portion,  composed  of  integumentary, 
adipose  and  connective  tissues. 

Name  the  Muscles  of  the  Auricle.    The — 
Extrinsic  Muscles  are  the—  ^ 

AttoUns  Aurenty  Attrahens  Aurem,  Retrahens  Auretn, 
[These  muscles  are  described  on  page  68.] 

Intrinsic  Muscles  are  but  slightly  developed.    They  are  the — 
Tragicus, — lies  vertically  on  the  outer  surface  of  the  tragus. 
Anti-tragicuSf—on  the  posterior  wall  of  the  auditory  canal. 
Helicis  Major, — vertically  on  the  anterior  border  of  the  helix. 
HeliHs  MinoTy — on  lateral  surfia,ce  of  the  root  of  the  helix. 
Transversus  Auricula,— on  the  posterior  surface  of  the  auricle,  radiating 

outwards  from  the  convexity  of  the  concha. 
Obliquus  Auricula, — also  on  the  posterior  surface,  radiating  upwards  from 

the  convexity  of  the  concha. 
Dilator  of  Conchaf^on  the  tragus. 
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Name  the  Arteries  and  Nerves  of  the  Auricle.    The — 
ARTERiES,-r«re  derived  from  the  External  Carotid.    The — 

Posterior  Auricular^ — a  mam  branch  of  the  external  carotid. 

Anterior  Auricular,  branch  of  the  Temporal  br.  of  the  ext.  carotid. 

Auricular, — branch  of  the  Occipital  branch  of  the  ext.  carotid. 
Nerves, — are  the — 

Auriculus  Magnus, — from  the  cervical  plexus.    [See  p.  133.] 

Posterior  Auricular, — ^from  the  facial  nerve. 

Auricular, — ^branch  of  the  pneumogastric  (also  called  Arnold's  nerve). 

Auriculo-temporal, — ^branch  of  the  inferior  maxillary  div.  of  the  5tL 

Describe  the  External  Auditory  Canal.  It  is  an  osseo-caitilagiiKiB 
tube,  about  \)^  inch  long,  extending  firom  the  concha  to  the  membrana  tjn- 
pani,  and  curved  irregularly  in  its  course.  The  cartilaginous,  or  external  pot 
tion,  is  about  ^  inch  long,  and  deficient  posteriorly  and  above,  where  k  is 
filled  by  strong  fibrous  tissue.  The  canal  is  lined  with  int^ument,  haTu; 
numerous  hair  follicles,  sebaceous  and  ceruminous  glands. 

Sulcus  Tympanicus, — a  groove  at  the  bottom  of  the  canal  for  the  inseitiiK 
of  the  membrana  tympanL     It  is  interrupted  above  by  the — 

Segment  of  Rivinus, — at  the  upper  part  of  the  sulcus  tympanicus,  each  eni 
having  an  osseous  spine,  the  Spina  Tympanica  Major  and  Minor, 

What  are  the  Relations  of  the  External  Auditory  Canal  ?  Injr^ 
the  articulation  of  the  lower  jaw ;  below  and  in  front,  the  parotid  glan: 
behind,  the  mastoid  cells  and  the  transverse  sinus ;  above,  the  mastoid  ceJ 
and  the  dura  mater  of  the  brain. 

Name  its  Vessels  and  Nerves.    Its — 
Arteries, — are  branches  of  the  Posterior  and  Deep  Auricular. 
Nerves, — are  chiefly  derived  firom  the  Temporo-auricular  Branch  of  the  info^ 

maxillary  division  of  the  5th  nerve. 

The  Membrana  Tympani. 

What  is  the  Membrana  Tympani  ?  The  Membrana  Tympani,  4 
Drumhead,  is  an  oval,  inelastic,  semi-transparent  membrane,  about  -J^  i» 
in  thickness,  situated  obliquely  at  the  bottom  of  the  external  auditory  caa^ 
which  it  separates  from  the  cavity  of  the  tympanum.  Seen  through  the  ca:^ 
it  is  of  a  delicate  blue-gray  color,  arched  inwards,  and  presenting  for  cob9 
eration  the  following  points,  viz. : — A 

Tubercle, — white  in  color  at  the  upper  border,  made  by  the  short  profl 
of  the  malleus. 

Stripe, — also  white,  miming  downwards  from  the  tubercle,  and  formed! 
the  handle  of  the  malleus. 
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Ligii-spBi, — a  triangular  reflectian,  its  apex  at  the  tip  of 
tbc  malUus-handle,  its  base  extending  to  the  periphery 
of  the  membrane.    It  is  dne  to  the  concavity  of  the  * 


Umie, — or  shadow,  is  the  darker  central  portjoa. 
SirafntlFs  Mtmirane, — is  the  Dpper  poSerior  part  of 

the  dnunhea/J,  where  it  is  somewhat  flaccid. 
Rivinian  Foramen, — a  minute  opening  snpposed  to  exist 

in  the  portion  called  Shrapnell's  membrane. 
In  what  direction  is  the  Membranm  Tympanl  placed  ?    Obliqael]' 
iiwudsand  forwaj-ds,  almost  forming  a  continuation  of  the  posterior  wall  of 
the  external  auditory  canal. 

Describ&tbe  Stnicture  6f  the  Membrana  Tympan!.     It  is  composed 
nf  3  layers,  as  follows ; — 
Eilemal,  or  Dermoid  Layer, — continuous  with  the  inl^^umenl  lining  the 

eilenial  auditory  canal. 
Middle  Layer,  or  Lamina  Propria, — formed  of  outer  radiating  fibres,  and 
inner  circular  ones.     Between  these  two  sets  of  fbres  are  situated  the 
short  process  and  handle  of  the  malleus.  - 
Mimal  or  Mueoui  Layer,— n  continuous  with  the  mucous  lining  of  the 

tifrnpanum. 
Tmdinoas  Ring  {'*'•  Fig.  to6), — lunounds  the  mat^n  of  the  membrane, 
being  received  into  the  sulcus  tympenicus.     Its  anterior  and  posterior  ends 
are  shown  by  '  and  *  in  Fig.  io6. 
What  Structures  are  presented  by  Ita  Internal  Sntface  ?    A  fibrous 
lold  descends  ftom  the  upper  portion  of  tlie  marginal  ring,  for  a  short  distance 
■long  the  malleus-handle,  forming  the — 
Anterior  artd  Posterior  Potuhes, — one  on  each  side  of  the  malleus-handle, 

opening  downwards, 
Ttndiaoui  Bands, — 4  or  5, — conveige  from  the  posterior  mar^n  to  the 

middle  of  the  mallens-haodle. 
What  Arteries  Supply  the  Membrana  Tympani  ?    The—' 
^ly^ariCB/ar,  branch  of  the  internal  maxillary, — supplies  the  externa!  layer, 
snd  ibtms  with  the  Tympanic  Branches  a  capillary  plexus  in  the  middle 
l^t.     (von  TrSlsch,  Roosa,  etc.) 
^jm^oHic,  branches  of  the  inlcmal  maxillary  and  internal  Carotid  arteries, — 
■nj^r  the  internal  layer,  and  anastomose  on  the  membrana  tympani  with 
the—  '      . 

^ian  and  Stylo-tnaileid, — branches  respecrively  of  the  internal  niaiUlary 
*sd  posterior  anriculai  branches  of  the  eitenial  carotid.  -:  ^ 
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What  Nerves  supply  tbe  Membfana  Tjrmpani  ?  The  external  layer 
contains  filaments  from  the  Superficial  Temporal  branch  of  the  5th ;  the  inner 
layer  is  supplied  by  the  Tympanic  Plexus,    (See  Nerves  of  Tympanum.) 

The  Tympanum. 

Describe  the  Tsrmpanum.  The  Tympanum,  Drum,  or  Middle  Ear,  is 
an  irregularly-shaped  cavity  lying  between  the  merabrana  tympani  and  the 
internal  ear,  and  conmiunicating  with  the  pharyngeal  cavity  l^  the  Eustachian 
tube.  It  contains  the  ossicles  of  the  tympanum,  part  of  the  chorda  tympani 
nerve,  and  air.  Its  average  diameters  are  about  \  inch  antero-posteriorly, 
^  to  f  inch  vertically,  and  -j^  to  }^  inch  transversely. 

Name  the  Points  on  each  wall  of  the  Tympanum.    Its — 
Rcx>F, — is  very  thin,  and  corresponds  to  a  depiession  on  the  anterior  surface 

of  the  petrous  portion  of  the  temporal  bone. 
Floor, — is  a  thin  plate,  separating  it  from  the  jugular  fossa  and  vein.    Has— 

Opening  for  JacobsorC  s  Nerve , — ^in  the  floor. 
Outer  Wall, — is  formed  by  the  membrana  tympani  and  presents  the — 
Iter  Chorda  Fosterius, — opens  close  to  posterior  edge  of  drumhead,  for  the 

entrance  of  the  chorda  tympani  nerve. 
Iter  Chorda  Anierius^  or  Canal  of  ffugier, — opening  just  in  front  of  the 

drumhead,  for  the  exit  of  the  chorda  tympani  nerve.     (See  p.  16.) 
Glaserian  Fissure^ — opens  above  and  in  front  of  the  drumhead,  receiving 

the  long  process  of  the  malleus,  the  anterior  ligament  of  the  malleus,  and 

the  tympanic  artery.     (See  ante^  p.  15.) 
Inner  Wall, — is  the  outer  wall  of  the  labyrinth ; — ^presents  the — 
Fenestra  Ovalis, — an  oval  opening,  leading  into  the  vestibule,  and  closed 

by  a  membrane,  to  which  is  attached  the  base  of  the  stapes. 
Fenestra  Rotunda^ — a  smaller  opening,  below  the  fenestra  ovalis,  leading 

into  the  scala  tympani  of  the  cochlea,  and  closed  by  the  Membrana  Tym- 
pani Secundaria, 
Promonotory, — an  elevation  corresponding  to  the  first  turn  of  the  cochlea, 

situated  between  the  fenestrae  and  in  front  of  them. 
Ridge  of  the  Aqueductus  Fallcpii, —Sihoye  the  fenestra  ovalis,  behind  which 

it  curves  downwards  along  the  posterior  wall. 
Pyramid, — a  conical  eminence  containing  a  canal  which  communicates  with 

the  aqueductus  Fallopii  and  encloses  the  stapedius  muscle. 
Anterior  Wall,— presents  the — 

Opening  of  Canal  for  the  Tensor  Timpani  Muscle, — above,  rituatcd  on  a 

small  projection,  the  Anterior  Pyramid, 
Opening  of  the  Eustachian  Tube, — ^next  below.    These  two  canals  being 

separated  by  a  bony  lamina,  the  Septum  Tuba, 
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Processus  Cochlgariformis, — the  small  end  of  the  septum  tubse,  projecting 
into  the  tympanum.     (See  p.  17.) 

Posterior  Wall,  separates  it  from  the  mastoid  cells,  and  presents  the — 
Openings  of  the  Mastoid  Cells,     Ridge  of  the  Aqueductus  Fallopiiy  curving 
downwards  and  nearly  vertically.     (See  above.) 

Describe  the  Ossicles  of  the  Tympanum.    They  are  three  small  bones, 
which  form  a  chain  across  the  t3rmpanic  cavity,  connecting  the  membrana 
tympani  with  the  fenestra  ovalis,  and  named  the — 
Malleus^  or  Hammer ^^ — consists  of  a  head,  neck,  ^ort  process,  «ong  pro- 
cess, or  Processus  Gracilis^  and  handle,  or  Manubrium,    The  short  pro- 
cess and  handle  are  fastened  to  the  middle  layer  of  the  drumhead.     The 
long  process  is  received  into  the  Glaserian  fissure,  and  the  head  articulates 
with  the  head  of  the  Incus. 
Incus,  or  Amni^B — has  a  head,  also  a  long  and  a  short  process.    The  head 
articulates  with  the  head  of  the  malleus,  the 
short  process  with  the  posterior  wall  of  the  * 

tympanum,  the  long  process  with  the  head  of 
the  stapes,  by  the  Os  Orbiculare,  its  convex  ex- 
tremity. 
Stapes,  or  Stirrup, C — ^presents  a  head,  neck,  base 
and  crura.  Its  head  articulates  with  the  incus, 
its  base  rests  on  the  membrane  closing  the 
fenestra  ovalis,  its  neck  receives  the  tendon  of 
the  stapedius  muscle. 

Name  the  Ligaments  of  the  Ossicles.    They  are  the — 
.igamentum  Mallei  Anterius, — from  the  spina  t3rmpanica  major  to  the  neck 

and  long  process  of  the  malleus. 

ig.  Mallei  Externum, — from  the  border  of  the  Rivinian  segment  (p.  214), 

to  the  neck  of  the  malleus.    Its  posterior  fibres  are  the — 

ig.  Mallei  PosHcum,—'{}jaji2AxiX  tympani  minor  muscle  of  Simmering)— is 

simply  the  posterior  group  of  fibres  of  the  preceding  ligament 

ig.  Mallei  5«/m««,-— (Suspensory  lig.  of  the  malleus)  from  the  roof  of  the 

t3rmpanum  to  the  head  of  the  malleus. 

\g.  Incudis  Superius, — from  the  roof  of  the  tympanum  to  the  head  of  the 

incus  (Arnold). 

^.  Incudis  Posticum,—from  the  posterior  wall  of  the  tympanum  to  the  short 

process  of  the  incus. 

g.  OHuratoHum  StapediuMy—^  thin  membrane  which  closes  the  opening 

between  the  crura  of  the  stapes. 
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Annular  Ligament, — connecting  the  base  of  the  stapes  to  the  mai^  of  dte 
fenestra  ovalis. 

Capsular  Ligaments, — around  the  articulations  between  the  ossicles  them- 
selves, which  articulations  are  lined  by  synovial  membranes,  with  articular 
cartilages  between  the  contiguous  surfaces. 

Name  the  Muscles  of  the  Tympanum.  Three  are  usually  described, 
. — ^the  Tensor  Tympani,  Laxator  Tympani,  and  the  Stapedius.  A  fourth,  the 
Laxator  Tympani  Minor,  is  now  generally  omitted,  being  considered  the 
posterior  ligament  of  the  malleus  by  most  writers.  Many  otologists  omit 
the  Laxator  Tympani  from  the  list  also.  [These  muscles  are  described  on 
page  71.] 

What  Arteries  supply  the  Tympanum  ?    The — 
Tympanic, — branch  of  the  internal  maxillary,  entering  the  Glaserian  fissme, 
anastomosing  on  the  membrana  tympani,  in  a  vascular  circle,  with  the  Styte- 
mastoid  and  Vidian  arteries,  and  the  Tympanic  br.  of  the  internal  carotid. 
Stylo-mastoid, — ^br.  of  the  posterior  auricular  br.  of  the  external  carotid,  en- 
tering at  the  stylo-mastoid  foramen. 
Petrosal, — br.  of  middle  meningeal  artery,  entering  by  the  hiatus  FallopiL 
Tympanic, — br.  from  the  internal  carotid  artery.     (See  p.  105.) 
Vidian, — br.  of  the  internal  maxillary  br.  of  the  external  carotid. 
Branches, — from  the  ascending  pharyngeal  br.  of  the  external  carotid.  • 

Name  the  Nerves  of  the  Tympanum.    The — 

Tympanic  Br,  of  the  Glossopharyngeal  (Jacobson's  Nerve), — enters  the  ty» 
panum  through  its  floor,  and  supplies  the  two  fenestrse  and  the  mucous  lin- 
ing of  the  cavity,  helping  to  form  the  Tympanic  Plexus  (see  below). 

Tympanic  Branch  of  the  Facial  Nerve, — to  the  stapedius  and  laxator  tympan 
muscles. 

Branch  from  the  Otic  Ganglion, — to  the  tensor  tympani  muscle.  [Thii 
ganglion  is  described  on  page  137.]  * 

Chorda  Tympani  Br.  of  the  Facial,-~^vXx!n  the  tympanum  by  the  iter  cbordr 
posterius,  crosses  the  cavity  between  the  handle  of  the  malleus  and  the  kec 
process  of  the  incus,  and  makes  its  exit  by  the  iter  chordae  anteiius,  afv 
passing  close  along  the  upper  part  of  the  membrana  tympani. 

How  is  the  Tympanic  Plexus  Formed  ?    By  the — 
Tympanic  Br.  of  the  Glosso- Pharyngeal,— ox  Jacobson's  nerve. 
Branch  of  the  Superficial  Petrosal,  from  the  Facial, — entering  from  above. 
Branches  from  the  Carotid  Plexus  of  the  Sympathetic, — through  the  mfl 

of  the  carotid  canal. 
The  plexus  lies  in  grooves  on  the  inner  wall  around  the  promontoxyy  and 

plies  the  mucous  membrane  of  the  tympanum. 
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The  Eustachian  Tube. 

What  is  the  Eustachian  Tube  ?    It  is  an  osseo-caitUaginoiis  canal,  about 
i}i  inches  long,  ^  inch  in  diameter  at  tympanic  end,  j^  inch  at  pharyngeal, 
which  leads  downwards  and  forwards  from  the  tympanic  cavity  into  the 
pharynx.    Of  its  length  two- thirds  is  cartilaginous,  one-third  osseous.     Above 
its  bony  portion  is  the  canal  for  the  tensor  tympani  muscle,  from  which  it  is 
divided  by  an  osseous  lamina,  the  Septum  Tuba.    Its — 
Cartilaginous  PorHon, — consists  of  two  plates  of  cartilage,  their  non -ap- 
proximated edges  being  connected  by  a  membrane. 
Pharyngeal  Orifice, — is  trampet-shaped,  and  situated  in  the  posterior  nasal 

space,  just  above  the  nasal  floor. 
Mucous  Membrane fCoytted  with  the  ciliated  epithelium,  and  continuous 
with  that  of  the  pharynx  and  the  tympanum. 

Describe  the  Muscles  of  the  Eustachian  Tube.    They  are  the — 
Spheno-salpingo-staphylinuSy — ^the  abductor  or  dilator  of  the  tube— is  described 

as  arisingy^'^OT  the  sphenoid  bone  and  the  cartilage  of  the  tube,  and  being 

inserted  into  the  convex  border  of  the  outer  cartilage  for  its  whole  length. 

Nerucy — internal  pterygoid. 
Levator  Veli  PakUi, — zr)&^:&from  the  temporal  bone  and  the  cartilage  of  the 

tube, — into  the  osseous  tube,  the  cartilage,  and  the  mucous  membrane. 

Action^  to  enlarge  the  transverse  diameter  of  the  tube.     Nerve^  pneumo- 

gastric. 
Salpingo-pharyngeus, — a  thin  layer  disposed  along  the  median  cartilaginous 

plate  and  the  mucous  membrane.    Action,  to  fix  the  median  cartilage. 

Called  a  fascia  by  some  anatomists. 

What  Arteries  supply  the  Eustachian  Tube  ?    The — 
Ascending  Pharyngeal, — branch  of  the  external  carotid. 
Middle  Meningeal, — ^branch  of  the  internal  maxillary  br.  of  the  ext.  carotid. 
Branch, — from  the  internal  carotid  artery. 

Name  its  Nerves.    Besides  those  which  supply  the  muscles  of  the  tube 
(see  above),  it  has  branches  from  the — 

Superior  Pharyngeal,  Glosso-pharyngeal, 


The  Internal  Ear. 
Name  the  Parts  comprised  in  the  Internal  Ear. 

r   Vestibule. 
Osseous  Labyrinth,  coi^ts  of  the  <  Semicircular  Canals. 

I  Cochlea. 
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Membranous  Labyrinth,  Comprises  the 


XMicU. 

Sfmtraneia  Simidmilar  Canals. 

Membrancras  Cochlta. 
Auditory  Nemti-JHaK  8th  cranial  nerve,  or  [he  Portio  Mollis  of  the  7tli. 
Organ  of  Corii, — the  terminal  auditory  apparatus. 
Internal  Auditory  Canal, — by  which  the  auditory  aerre  enters. 

Describe  the  g^eneral  arraiigcment  of  tba  Internal  Bar.  It  lies  in- 
temal  to  the  tympannm,  within  the  petrous  portion  of  the  temporal  boite,  and 
consists  of  a  series  of  osseous  chambers,  the  Osseinu  Labyrimth,  containing  a 
fluid,  the  Pcrifyn^h,  or  Liquor  ColunmU,  in  which  lies  a  membranoui  repro- 
ductioti  of  the  chambers,  the  Menbranfuj  Labyrinth,  which  also  contains  a 
flnid,  the  Endotymph,  ot  Liquor  Scarpa.  Upon  Ifw  membranons  labyrinth 
are  distributed  the  terminal  filaments  of  the  auditor/  nerve,  which  being  sus- 
pended between  two  Ruids,  are  not  only  protected  tram  Injury,  but  enabled  to 
perceive  the  most  delicate  vibrations  which  may  be  communicated  to  the  fluids 
■urrounding  them. 

DescTibfl  the  Vestibule.  It  is  the  common  cavity  of  comimiiucalioB 
between  the  osseous  parts  of  the  internal  ear,  and  measures  in  vertical  diameter 
about  I  inch,  laterally  about  -j^  inch.  It  couuiiuQicates  in  front  with  the  scala 
veslibuU  of  the  cochlea;  and  behind  (by  five  openings)  with  the  semicircular 
canals.    It  presents  tbe  following  points,  vi:. ; — the — 

Yio.  .oS.  Fimttra    tfea/it,— OB    its    outer  will, 

closed  by  the  base  of  the  stapes  and 

its  annular  ligament 

Fovea  Hemispherica,h—t.  small  circular 

depres^on  on  the  inner  wall,  for  the 

Macula  Cricosa, — are  groups  of  "nrf 
minute  orifices  on  the  inner  wall,  ad- 
mitting the  nerve  filaments. 
Crista,  or    PyranUda!   Sminenee, — s 
vertical    ridge    on   the   inner   wbD, 
bounding  the  fovea  posteriorly. 
Aqueduilus  Vestibuli,d — opens  behind  the  crista,  ending  on  the  poEterior 
surface  of  the  petrous  portion  of  the  temporal  bone.    It  contains  a  sniall 
blind  canal  opening  by  two  arms,  one  into  the  utricle,  the  other  into  Ihe 
saccule ;  also  a  small  vein. 
Fovea  Semi-ellipHca,' — a  small  oval  depression  on  the  roof,  above  and  be- 
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liind  the  fovea  bemispKcrica.   It  lodges  the  utricle,  and  preieot*  a  Macula 

Cribasa  for  the  enlrance  of  branches  of  the  TeOibalar  Derre. 

What  are  the  SemicErculai  Canals  ?    Ttey  are  three  C-sh^ied  bony 

tubes,  each  acout  ^  inch  in  diameter,  f^ituated  above  and  behind  the  vestibule, 

into  iffhich  they  open  bj  j  apertures.     Each  canal  Ilea  at  a  right  angle  with 

ie  other  two.    Tlie — 

Superior    and  Posterior/  Canah, — are  each  neariy  an  inch  lonR,  venicallf 

placed,  joined  together  posteriorly  vhere  they  open  into  the  vestibule  by 

External  Canal,  e— a  \  indi  long,  horizontally  placed,  and  directed  out- 
wardE  and  backwards. 

Aiafulla, — is  a  flaik-ahaped  dilatatioii  of  each  canal  at  one  extremis, 
haviDg  a  diameter  of  about  -^  inch. 

Describe  the  Cochlea.  The  Cochlea  is  a  bony  tube, about  i}i  inch  long, 
apering  from  ^  to  ^  inch  in  diameter,  coiled  aroimd  a  central  conical  axis 
ir  2^  turns,  and  reiembling  a  Kkait-shell  in  appearance.  It  measures  about 
(  inch  in  length  and  the  same  in  breadth  at  the  base.  It  is  situated  in  front 
f  the  vestibule,  its  apex  pointing  forwards  and  outwards,  and  is  separated 
om  the  carotid  canal  in  front  by  a  thin 

-11.  it^  '»■•'■ 

Modivtus,  a — is  the  central  axis,  conical 
in  shape,  channeled  by  small  canals 
for  the  passage  of  arteries  and  nerves, 
and  by  a  central   one,  the   CanaHi 
Centralis  Modioli.     Its  apex  is  within 
the  last  coil  of  the  cochlea,  and  is  ex- 
panded into  a  funnel-shaped  lamella,  the  Injiintiitulum. 
Z,amina  Spiralis,  ' — is  a  thin,  osseous  plate,  projecting  from  the  modiolus 
half  way  across  the  spiral  canal,  and  winding  around  the  modiolus  ter- 
minates near  the  apex  in  a  hook-like  or  Hamular  Ptocess.     ItsdelicieDcy 
in  the  last  half  turn  of  the   cochlea  forms  the  Helicotrema,  a  space  in 
which  the  scalie  vestibuli  and  tympani  unite.      (See  below.)      It  consists 
of  two  lamins:,  ',  ',  between  which  pass  the  filaments  of  the  cochlear 
nerve.'"     From  its  free  eilge  the  straclures  composing  Ihe  membranous 
cochlea  pass  to  Iheir  attachment  on  the  opposite  wall  of  the  cavity.     (See 
Fig.  III.) 
^fiiral  Canal, — is  the  space  between  the  modiolus  and  the  outer  wall  of  the 
cochlea.     It  maket  a}i  lums, — from  left  to  right  in  the  right  ear,  from 
right  to  left  in  Ihe  left  ear;  and  terminates  in  the  Cnpela,  a  cul-de-sac  al 
the  apex  of  the  cochlea.     It  is  divided,  by  the  otseoos  lamina  spiralis  and 
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the  membranous  cochlea,  into  2  Scalse, — the  Scala  Vestibuli^  and  the 
Scala  Tympani.'^     [I^'ig*  m*] 
[A  third  scala  is  described  by  many  authorities, the  Scala  Media ^^  including 
the  space  occupied  by  the  membranous  cochlea.     See  Fig.  1 1 1  jj 

Describe  the  Scala  Vestibuli.  It  is  the  portion  of  the  spiral  canal  lying 
above  the  lamina  spiralis  and  the  membranous  cochlea ;  communicates  with 
the  vestibule  below,  and  with  the  scala  tympani  above  at  the  Helicotrema.  It 
is  filled  with  perilymph. 

What  is  the  Scala  Tympani  ?  It  is  the  portion  of  the  spiral  canal  lying 
below  the  lamina  spiralis  and  the  membranous  cochlea,  communicates  with 
the  aqueductus  cochlea  (see  below),  and  with  the  scala  vestibuli  at  the  Heli- 
cotrema.  It  terminates  inferiorly  at  the  fenestra  rotunda,  and  is  filled  with 
perilymph. 

What  is  meant  by  the  Helicotrema  ?  It  is  a  space  at  the  apex  of  the 
cochlea,  formed  by  the  deficiency  of  the  lamina  spiralis  in  the  last  half  turn 
of  the  same.  In  this  space  the  two  scalae  are  believed  to  open,  thereby 
communicating  with  each  other. 

What  is  the  Aqueductus  Cochleae  ?  A  small  canal  which  b^ns  by  a 
small  orifice  in  the  lower  wall  of  the  scala  tympani,  and  runs  in  the  inner  wall 
of  the  jugular  fossa,  ending  at  the  edge  between  the  inferior  and  inner  surfaces 
of  the  petrous  portion  of  the  temporal  bone.  It  transmits  a  vein  from  the 
cochlea  to  the  jugular  vein. 

What  Parts  are  comprised  in  the  Membranous  Labyrinth?  It 
consists  of  two  membranous  sacs,  the  Utricle^  and  Saccule,^  which  lie  in 

the  vestibule,  together  with  the  Membranous 

Tig.  110.  Semicircular  Canals ^^  and  the  Membranous 

y^^^  Cochlea.^,  ^     The  utricle  and  saccule  com- 

^_j^i       H  yf^S^V       municate  with  each  other  indirectly  by  a 

■      "1^^m|L         /f/^^A\l     small  canal  contained  in  the   aqueductus 

^^  ^t^3S     V>^?^/S     vestibuli.    The  saccule  communicates  with 

^*— ^^^^j^      ^^iiii^y      Ujg  membranous  cochlea  by  the  Canalis  Ri- 

^^^^^gj0jjjji000^         unienSf^  and  the  membranous  semicircular 

canals  open  into  the  utricle;  so  that  the 
membranous  labyrinth  presents  an  uninterrupted  channel  for  the  endolymph 
which  it  contains. 

What  is  the  Utricle  ?  It  is  a  flattened,  elliptical  membranous  sac,  fietstened 
to  the  inner  wall  of  the  vestibide  in  the  fovea  semi-elliptica.  It  is  filled  with 
endolymph,  nearly  surrounded  by  perilymph,  and  communicates  with  the 
saccule  through  the  small  tube  in  the  aqueductus  vestibuli.    The  membranous 
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semicircular  canals  open  into  it  by  5  orifices.    The  wall  of  the  utricle  has 
attached  to  it  the — 
Otoliths,  or  Ear'Stones, — a  powder,  consisting  of  crystals  of  carbonate  of 
calcium,  j^^  to  -^^^  inch  in  diameter,  held  together  by  a  mucoid 
substance. 
Macula  Aeoustica, — See  below,  under  Saccule, 

Describe  the  Membranous  Semicircular  Canals.  They  are  3  canals, 
having  the  same  shape  as  the  osseous  ones  in  which  they  are  contained,  being 
fastened  thereto  by  their  convex  curves,  and  elsewhere  surrounded  by  peri- 
lymph, except  at  the  ampullae,  where  they  fill  the  osseous  canals.  They  open 
into  the  utricle  by  5  orifices. 

What  is  the  Saccule  ?  It  is  a  flask-shaped,  membranous  sac,  about  -^ 
inch  in  diameter,  attached  at  one  point  to  the  utricle,  and  also  to  the  fovea 
hemispherica  of  the  vestibule,  being  elsewhere  surrounded  by  perilymph,  and 
containing  endol3rmph.  It  communicates  with  the  utricle  through  the  small 
canal  in  the  aqneductus  vestibuli,  and  also  with  the  membranous  cochlea  by 
its  neck,  the — 

Canalis  Reuniens, — about  -^  inch  long  and  j^  inch  in  diameter,  is  V- 
shaped,  its  arms  opening  respectively  into  the  saccule  and  the  vestil^ular 
end  of  the  membranous  cochlea. 
Macula  Acoustical — is  a  dense,  circular  point,  ^  inch  in  diameter,  on  the 
wall  of  both  the  utricle  and  the  saccule,  formed  by  a  thickening  of  the 
connective  tissue  where  the  fibres  of  the  vestibular  nerve  enter  it. 

Describe  the  Membranous  Cochlea.  This  portion  of  the  membranous 
labyrinth,  also    called   the  Ductus  *  Fig  m. 

Cochlearis,  commences  in  the  lower 
end  of  the  osseous  cochlea  and  send 
at  its  summit  in  a  closed  extremity. 
It  is  attached  on  one  side  to  the 
lamina  spiralis,  on  the  other  side  to 
the  outer  wall  of  the  osseous  cochlea. 
It  is  formed  by  the  Metnbrana 
Beuilaris^  below,  the  Membrane 
of  Reissner  *  on  one  side,  and  the 
periosteum  of  the  cochlear  wall  on 
the  outer  side,  its  cross- section  being 
of  a  triangular  form.  It  is  filled  with  endolymph,  and  contains  the  Organ 
of  Corti*  covered  by  the  Metnbrana  Tectoria,^"^     The — 

Zimbus  Lamina  Spiralis, — ^is  the  soft  structure  on  the  edge  of  the  lamina 
spiralis,  and  lies  in  the  membranous  cochlea.    It  has  two  lips, — an  upper. 
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or  Labium  Vestibularet  a  lower,  or  Labium  TjympoHicum,  with  a  fonow 
between  them,  called  the  Sulcus  Spiralis  Jnternus. 
Membrane  of  Reissner,^ — extends  from  the  edge  of  the  lamina  spiralis  to 
the  outer  cochlear  wall,  forming  the  vestibular  wall  of  the  meoibranoDS 
cochlea.     Its  outer  insertion  is  the  Angulus  Vestibularis. 
Membrana  Basilaris^^ — is  the  tympanic  wall  of  the  membranous  cochlea, 
extending  from  the  labium  tympanicum  of  the  lamina  spiralis  to  the  ooltf 
cochlear  wall,  where  its  insertion  is  called  the  Liga?nentum  Spirale^^  a 
Muscle  of  Todd  and  Bowman,    On  it  rests  the  Organ  of  Cortii^—cav 
ered  by  the  — 
Membrana  Tectoria,^^ — extends  parallel  to  the  membrana  basilaris  from 
the  labium  vestibulare  to  the  outer  cochlear  wall,  where,  according  to 
some  authorities,  it  is  inserted,  according  to  others  it  is  free  and  rests 
directly  on  the   organ  of  Corti,  perhaps  to  act  as   a  damper  to  its 
vibrations. 
Describe  the  Organ  of  Corti.    It  is  a  peculiar  arrangement  of  cartilagi- 
nous rods  and  epithelial  hair  cells,  which  is  supposed  to  constitute  the  essentul 
organ  of  hearing.^     It  lies  on  the  membrana  basilaris  '  and  is  covered  bytbe 
membrana  tectoria.1*     The — 

Bods  of  Corti, — are  arranged  in  two  rows,  resting,  by  their  pedestals,  on  the 
Pjq  jjj  membrana  basilaris,  and  uniting  with  each  otba 

by  their  heads,  so  as  to  form  an  arched  tunnel  £ 
along  the  membrane.  Number  of  rods  in  inne 
row  about  6,000,  in  outer  row  4,500.  Average 
diameter  of  the  rods,  from  35^00  to  tt^tht  ^^ 
Head-plates, — are  attached  to  the  heads  of  the  iim^ 
rods,  for  the  reception  of  the  rods  of  the  opposiir 
row. 
Lamina  Reticularis,^ — a  perforated  delicate  membrane  which  extends  6w 

the     articulations  ^ 

the  rods  outwards  te 

the  external  wall  fl 

the  cochlea. 

Auditory    Cells, '  —  a" 

epithelial      stmctoia 

covering     the     ini* 

surfaces  of  the  walls  and  the  floor  of  the  membranous  cochlea.     Tbd 

which  cover  the  inner  rods  by  a  single  row  number  about  3,300,  are  n^ 

cleated,  covered  with  tufts  of  cilia,  and  called  the  Inner  Hair-cells.    ^ 

the  outer  rods  are  3  or  4  rows  of  similar  cells,  numbering  about  l8,ooq 

and  named  the  Outer  Hair- cells. 
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Rings  and  Phalanges^^ — are  very  minute  structures  which  connect  the 
cilise  of  the  hair- cells  together,  and  form  the  Lamina  Reticularis.  (See 
page  224.) 

Describe  the  Origin,  Course  and  Distribution  of  the  Auditory 
Nerve.  The  8th  Cranial  Nerve,  or  Portio  Mollis  of  the  7th  pair,  arises  by 
two  roots  from  the  medulla  oblongata,  one  from  the  floor  of  the  4lh  ventricle, 
the  other  from  a  nucleus  in  the  processus  e  cerebello  ad  medullam.  It  winds 
around  the  restiform  body,  from  which  it  receives  fibres,  and  emerges  at  the 
lower  border  of  the  pons,  in  company  with  the  facial  nerve.  The  two  nerves 
pass  into  the  internal  auditory  canal,  at  the  bottom  of  which  the  auditory  nerve 
divides  into  two  branches,  the  vestibular  and  cochlear  nerves.    The — 

Vestibular  Neme, — ^has  a  ganglionic  swelling  on  it  in  the  internal  auditory 
canal,  and  then  divides  into  3  branches,  which  pass  through  the  maculse 
cribosae,  and  are  distributed  to  the  utricle,  saccule,  and  the  ampullae  of  the 
semicircular  canals,  respectively. 
Cochlear  Nerve, — gives  oflF  a  small  branch  to  the  wall  between  the  utricle 
and  saccule,  and  then  divides  into  numerous  filaments  which  pass  through 
the  small  canals  into  the  modiolus,  to  form  a  plexus  between  the  two 
plates  of  the  lamina  spiralis,  from  which  filaments  pass  through  the  lower 
edge  of  the  lamina  to  terminate  in  the  spindle-shaped  cells  of  the  organ 
of  Corti.  (See  page  224.) 
Intumescentia  Ganglioniformis  Scarpa^ — is  the  ganglionic  swelling  on  the 

vestibular  nerve  in  the  internal  auditory  canal. 
Ganglion  Spirale, — ^is  a  ganglion  found  on  each  filament  of  the  cochlear 
nerve,  just  as  it  enters  between  the  plates  of  the  lamina  spiralis. 

vniat  Arteries  supply  the  Labyrinth  ?    The — 

Internal  Auditory  Artery ,  br,  of  the  basilar  (from  the.  vertebral), — accom- 
panies the  auditory  nerv6»  into  the  internal  auditory  canal,  where  it  divides 
into  vestibular  and  cochlear  branches. 

Sty lo-mastoid  Artery,  br.  of  the  posterior  auricular  (from  the  external  carotid), 
— sends  some  small  branches  to  the  internal  ear. 

Describe  the  Internal  Auditory  Canal.  It  begins  by  a  large  orifice  on 
:he  posterior  surface  of  the  petrous  portion  of  the  temporal  bone,  and  runs 
>utwards  for  ^  inch,  to  end  in  a  blind  fossa,  the  floor  of  which  is  marked  by 
|.  depressions,  which  are  perforated  by  fine  foramina,  for  the  passage  of  the 
ilaments  of  the  auditory  nerve  to  the  labyrinth.    One  of  these  depressions  is 

he— 

Tractus  Spiralis  Forminosus, — a   spiral- shaped  depression   containing  a 
number  of  the  above  foramina,  situated  opposi     the  base  of  the  cochlea. 
Macula  Cribosa, — are  the  other  j  d^ressions. 
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HERNIA. 

What  is  a  Hernia  ?  A  protrusion  of  any  viscus  from  its  nataral  cavity. 
The  term,  when  unqualified  as  to  the  viscus,  is  understood  to  mean  a  protru- 
sion of  the  intestines  or  mesentery,  or  both,  from  the  abdominal  cavity. 

Name  the  Hemise  of  most  importance  anatomically. 
Oblique  Inguinal  Herniay — in  which  the  protrusion  follows  the  spennatic 

cord  through  the  inguinal  canal ;  passing  to  the  outer  side  of  the  epigastiic 

artery,  and  through  both  the  internal  and  external  abdominal  rings. 
Direct  Inguinal  Hernia,— occurs  at  Hesselbach's  triangle,  escaping  to  the 

inner  side  of  the  epigastric  artery,  and  through  the  external  abdominal  lios 

only. 
Femoral  Hernia, — in  which  the  protrusion  descends  through  the  femonl  or 

crural  canal. 

INGUINAL  HERNIA. 

Where  is  the  Inguinal  Canal  ?  It  is  a  passage  in  the  abdominal  vaU 
parallel  to  Poupart's  ligament,  and  just  above  it.  It  commences  at  the  internal 
abdominal  ring  ^  and  ends  at  the  external  abdominal  ring,^  being  about  \$ 
inch  in  length.  It  serves  for  the  passage  of  the  spermatic  cord  in  the  male, 
and  the  round'  ligament  of  the  uterus  in  the  female ;  and  is  directed  down- 
wards and  inwards.     The — 

Internal  Abdominal  Ring,^ — is  an  oval  opening  in  the  transversalis  fasca, 
formed  by  the  prolongation  of  this  fascia  around  the  cord,  as  the  infondi- 
buliform  fascia.  It  lies  y^  inch  above  Poupart's  ligament  and  midwaj 
between  the  anterior  superior  spiiie  of  the  ilium  and  the  spine  of  tk 
pubes.  It  is  bounded  above  and  externally  by  the  arched  fibres  of  tbe 
transversalis  muscle ;  below  and  internally  by  the  epigastric  vessels. 
External  Abdominal  Ring,  ^ — ^is  a  triangular  opening  in  the  aponeorosis 
of  the  external  oblique  muscle,  situated  just  above  and  external  to  tbe 
crest  of  the  pubes.  It  is  about  I  inch  long,  and  yi,  inch  wide,  and  is 
bounded  laterally  by  its  own  margins,  called  the  Internal  ^  and  ExUt- 
nal «  Pillars  of  the  ring.  From  these  margins  is  given  ofif  the  l^ifi- 
columnar  Fascia,  around  the  cord  and  testis. 

What  are  the  Boundaries  of  the  Inguinal  Canal  ? 
Anteriorly, — the  Skin,  Superficial  fascia.  External  oblique  muscle,  and  the 

Internal  oblique  for  its  outer  one-third. 
Posteriorly, — the  Conjoined  tendon,  Transversalis  fieiscia.  Triangular  ligameA 

Sub-peritoneal  tissue,  and  Peritoneum. 
Above, — the  arched  fibres  of  the  Internal  oblique  and  Transversalis  muscles. 
Below, — Poupart*s  ligament,  and  the  Transversalis  fascia. 
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What  is  Ponpart'H  Ligament  7    The  Crural  Arch  or  Fonpart's  Uga- 

lent  is  that  portion  of  the  aponeu-  -i^ 

im  of  the  eitenul  oblique  muscle  i 

hich  extends  from  the    anterior 

ipeiior  spine  of  the  ilium  to  the 

line  of  the  pubes.     Its  lower  por- 

)n  '   forms  the  eitenial  pillar  of 

e  external  abdominal  ring,*  and 

I  reflection  along  the  pectineal  line 

called  Gimiemafs  Ligament.* 
ther  fibres,  reflected  behind  the 
temal  pillar  of  the  ring,*  upward 

the  linea  alba,  are  termed  the 
'riangular  Ligamtnt. 
What  is  the  Relation  of  the 
pigastric  Aiteiy  to  the  Internal 
bdominal  Ring  ?  The  Epigas- 
c  artery  lies  between  the  trans- 
[saJis  fascia  and  the  peritoneum, 
ssing  oblique!]'  upwards  and  in- 
irds  along  the  lower  and  inner 
u^na  of  the  intenuil  ring.' 

What  Is  the  Cremasteric  Pasela  7  It  consists  of  a  series  of  muscular 
ips,  united  by  areolar  tissue,  and  forming  a  thin  covering  over  the  spermatic 
-d.  The  muscular  fibres  (Cremasler  muscle)  are  supposed  to  have  been 
gioally  part  of  the  Internal  oblique  muscle,  but  carried  down  by  the  testicle 
its  descent  to  the  scrotum.  It  does  not  eiiat  in  the  female. 
Name  the  Coverings  of  Inguinal  Hernia,  In  the  oblique  form  of 
ruinal  Hernia  the  coverings  are — 
I.  SHn. 

t.  Superficial  Fascia, — slayers. 

{.   Itttercoltimnar  Fascia, — from  the  external  abdominal  ring. 
J.    Cremasteric  Fascia, — frooi  the  inguinal  Canal. 
;.   Infuttdibuliform  Process  of  the  transversalis  fascia, — from  the  internal 

abdominal  ring. 
>.   Piritoneum, — the  proper  hernial  sac. 

the  direct  form  of  Inguinal  Hernia,  the  coverings  are  predsely  the  same, 
except  that  the  Conjoined  Tmdon  is  substituted  for  the  Cremasteric  bscia, 
jid  the  Transversalis  Fascia  for  its  Infundibulifonn  process. 
fth  covering  is  sometimes  enumerated,  yii.:  the  Sub-straus  Areelta-  Tiistie, 
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which  would  come  before  Ibe  perilonetim  in  the  above  Hat    It  b  not  > 
ciently  dense  to  make  an  appreciable  coveiilig. 

FEMORAL  HERNIA. 
Wbere  and  What  is  the  Femoral  Canal  f    The  Femoral  or  Cnml 
Canal  lies  beneath  Poupait's  ligament,'  close  to  the  inner  side  of  the  remonl 
vein  *  i  and  extends  fiom  the  femora/  Sing  to  the  Saphenaus  Optning  id  th 
fescia  lata  of  the  thigh.     It  is  a  narrow  interval  between  the  femoral  veia  iiri 
the  inner  wall  of  the  Crural  SJuaik  or  shealh  of  tbe  vessels.     The  cam!  a 
}(  to  }4  inch  in  length ;  ii  closed  above  hy  the  Seftust  CruraU,  below  bj  ili 
Critri/orm  Fascia  ;  and  coQlaias  only  some  loose  areolar  tissue  and  a  fn 
lymphatic  ve:!els.    The — 
Fimtral  or  Crural  Ring, — is  an  oval-sliaped  opening,  iboat  ^  inch  b 
Fio.  iij,  diameter   (larger   in   the    femikl, 

BituBled  below  the  intcmsl  »l«ii> 
minal  ring  ^  and  Pouparfs  ligi 
ment,'  and  between  the  inner  siic 
of  the  femoral  vein  and  the  m 
gin  of  Gimbemat's  ligament.' 
b  closed  by  the  Septum  Chmi 
and  a  small  lymphatic  gland.  Tk 
arrow  in  the  figure  goes  inli 
femoral  ring. 
Saphtneui   Opening,* — is   an  onl' 
^laped  Stractnre,  1%  iitcllIoi^)i 
inch,  wide,  situated  below  the  ioaa 
third  of  Ponpait's  lig*n>enl,  Md 
formed  by  a  reflection  inwards  u 
the  fascia  lata  around  the  end  of  Iheintemal  saphenous  vein,"     Theoao 
margin  curves  over  to  the  spine  of  the  pubes,  and  is  named  the  Fain- 
form  Process,  or  Ligament  cf  Bums,  it*  putac  end  being  often  calico 
the  Ligament  of  Bey.     The  inner  inai|pn  Curves  upwards  behind  thf 
saphenous  vein  and  under  the  outer  maigin,  and  is  blended  with  the  pubic 
portion  of  the  fascia  lata  over  the  pectineus  muscle.    The  opening  i 
covered  by  the  Cribriform  Fascia. 
What  aie  the  Boundaries  of  the  Femoral  Canal  ? 
.4»//rtor^,— Poupart's  ligament,  Transversalis  fascia,  and  ihe  Falciform  Pro- 
cess of  the  fascia  lata, 
/■orfmof^,— Iliac  fascia,  and  Putac  portion  of  the  fascia  lata. 
''xtemally,—ih.B  S^iuu  covering  the  femoral  vein. 
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Tnietytaily, — ^Transversalis  iasda.  Iliac  fascia,  Gimbernat's  ligament,  and  the 
deep  Crural  arch. 

Name  the  Structures  in  relation  with  the  Femoral  Ring.    The — 
Spermatic  Cord^ — in  the  male,  lies  directly  above  its  anterior  margin,  replaced 

by  the  round  ligament  in  the  female. 
Femoral  Fein,^ — ^liea  next  on  its  outer  side. 
Epigastric  Artery^ — crosses  its  upper  and  outer  angle. 
Obturator  Artery, — when  arising  from  a  common  trunk  with  the  epigastric, 

as  it  does  once  in  3^  subjects,  may  lie  close  along  its  internal  and  superior 

margins. 

What  is  the  Septum  Crurale  ?  A  layer  of  condensed  cellular  tissue, 
supporting  a  lymphatic  gland,  and  perforated  for  the  passage  of  lymphatic 
(ressels.  It  lies  across  the  femoral  ring,  and  forms  one  of  the  coverings  to 
iny  hernia  escaping  thereby.  It  is  sometimes  named  the  Fascia  of  Cloquet, 
yc  Fascia  of  Cooper, 

Describe  the  Crural  Sheath.  It  is  the  sheath  whidi  invests  the  femoral 
\ressels  below  Poupart's  ligament,  and  is  formed  by  a  prolongation  of  the 
bransversalis  fascia  anteriorly,  and  the  iliac  fascia  posteriorly.  It  is  divided  by 
two  septa  into  3  compartments,  the  exterior  of  which  contains  the  Femoral 
Artery,  the  middle  one  the  Femoral  Vein,  while  the  one  most  internal  is  the 
Femoral  Canal.  The  sheath  is  perforated  anteriorly  by  the  genito-crural 
nerve,  internally  by  the  internal  saphenous  vein,  and  forms  one  of  the  coverings 
of  a  femoral  hernia. 

What  is  the  Deep  Crural  Arch  ?  It  is  the  lower  thickened  border  of 
the  transversalis  fascia,  which  arches  across  the  front  of  the  crural  sheath,  and 
is  intimately  connected  therewith.  It  seems  to  be  attached  externally  to  the 
centre  of  Poupart's  ligament ;  internally  it  is  inserted  into  the  pectineal  line 
behind  the  conjoined  tendon. 

Name  the  Coverings  of  Femoral  Hernia.  From  without  inwards  its 
coverings  are  the — 

1.  Skin, 

2.  Superficial  Fascia, — 2  layers. 

3.  Cribriform  Fascia, — from  the  saphenous  opening. 

4.  Crural  Sheath, — from  the  transversalis  fascia. 

5.  Septum  Crurale, — from  the  femoral  ring. 

6.  Peritoneum, — the  proper  hernial  sac. 
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THE  PERINEUM. 

What  is  the  Perineum  ?  It  is  a  triangular  space  containing  the  stnctara 
which  close  the  pelvic  outlet  anterior  to  a  line  drawn  between  the  tuberostks 
of  the  ischia.  Posteriorly  to  this  line  the  corresponding  space  is  named  tin 
Ischio-rectal  Fossa.  The  Perineum  is  bounded  laterally  by  the  rami  of  tk 
pubes  and  ischia,  anteriorly  by  the  S3rmphysis  pubis,  and  posterioriy  by  the  liae 
above  mentioned,  which  averages  about  2^  inches  in  length. 

[For  the  Muscles  of  the  Perineum,  see  anie^  p.  83.] 

THE  MALE   PERINEUM. 

What  Fascia  are  met  with  in  the  Perineum  ?    The — 

Superficial  Layer  of  the  Superficial  Fascia^ — is  thick,  loaded  with  fat,  ud 
continuous  with  the  subcutaneous  fascia  of  the  thighs. 

Deep  Layer  of  the  Superficial  Fascia^ — is  thin  but  strong,  continuous  in  froot 
with  the  dartos  of  the  scrotum,  (?),  attached  on  each  side  to  the  rami  of  the 
pubes  and  ischium;  posteriorly  it  joins  the  deep  perineal  fascia  under  the 
transversus  perinei  muscle.  It  sends  inwards  a  vertical  septum  whidi  is 
incomplete  in  front.  [This  £siscia  is  called  by  Professor  Pancoast  tfkt 
"  anterior  leaflet  of  the  triangular  ligament."] 

Anterior  Layer  of  the  Deep  Perineal  Fascia  ^ — ^is  triangular  in  shape,  an^ 
extends  from  the  pubic  arch  and  the  sub-pubic  ligament,  laterally  to  t^ 
rami  of  the  pubes  and  ischia,  and  posteriorly  to  the  central  tendinous  poitioc 
of  the  perineum,  where  it  becomes  blended  with  the  deep  layer  of  tix 
superficial  fascia.  It  embraces  the  anterior  part  of  the  membranous  poitioc 
of  the  urethra.  [Called  by  Professor  Pancoast,  the  "  middle  leaflet  of  tbe 
triangular  ligament."] 

Posterior  Layer  of  the  Deep  Perineal  Fascia^ — has  the  same  attachments  1^ 
the  anterior  layer  above  described,  but  in  its  course  it  embraces  the  posteiiar 
part  of  the  membranous  portion  of  the  urethra,  and  is  in  connection  wit^ 
the  apex  of  the  prostate  gland.  [Called  by  Prof.  Pancoast,  the  "  posteiia 
leaflet  of  the  triangular  ligament."] 

Obturator  Fascia^ — ^is  the  part  of  the  pelvic  fascia  which  covers  the  obtmat* 
intemus  muscle,  and  is  continued  on  to  the  levator  ani  muscle  as  the  Ischi*^ 
rectal  or  Anal  fascia, 

RectO'Vesical  Fascia^ — is  the  portion  of  the  pelvic  fascia  which  invests  tk 
internal  surface  of  the  levator  ani  muscle,  and  the  prostate  gland,  bladdoi 
rectum,  and  vesiculae  seminales. 

What  is  Buck's  Fascia  ?  It  is  a  continuation  of  the  Deep  Layer  <f 
the  Superflcial  Fascia  of  the  Perineum,  extending  forwards  upon  the  \^^ 
and  investing  that  organ  completely  as  far  as  the  glans.    It  is  continuous  abo^ 
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with  the  suspensory  ligament  of  the  penis,  and  is  held  by  lome  anatomists  to 
prove  that  the  deep  layer  aforesaid  is  not  continuous  in  front  with  the  dartos 
of  the  scrotum.  This  fascia  was  named  from  Dr.  Buck,  an  American  surgeon, 
vho,  in  1846,  first  insisted  on  the  importance  of  this  structure.  It  modifies  the 
direction  of  urinary  infiltration  of  the  perineum,  until  perforated. 

What  is  the  Triangular  Ligament  of  the  Urethra  ?  According  to 
some  authorities  it  is  the  anterior  layer  of  the  deep  perineal  fascia ;  according 
to  others  it  includes  the  posterior  layer  also.  Prof.  Pancoast  includes  in  the 
tenn  **  Triangular  Ligament^*  all  three  layers  which  are  united  at  the  central 
tenduious  portion  of  the  perineum,  including,  therefore,  the  deep  layer  of  the 
saperficial  perineal  fascia. 

Name  the  Structures  which  lie  between  the  Lajrers  of  the  Deep 
-  Perineal  Fascia.    In  this  space,  which  by  some  writers  is  termed  the  Cavity 
of  the  Triangular  Ligament,  are  the — 

Membranous  Portion  of  the  Urethra, 
Compressor  Urethra  Muscle,        Artery  of  the  Bulb, 
Pudic  Vessels  and  Nerve,  Nerve  of  the  Bulb, 

Cowper's  Glands  and  Ducts,  ^      Plexus  of  Veins, 

What  Structures  lie  behind  the  Posterior  Layer  of  the  Deep 
Perineal  Fascia  ?    They  are  the~ 

Bladder.  Rectum, 

Prostate  Gland,  Levator  Anti  Muscle, 

Ischio-rectalf  or  Anal  Fascia. 

Enumerate  the  Structures  situated  between  the  Anterior  Layer  of 
the  Deep  Perineal  Fascia  and  the  Deep  Layer  of  the  Superficial 
Perineal  Fascia.    They  are  as  follows,  the — 

Crura  of  the  Penis.  Erector  Penis  Muscle. ' 

Corpus  Spongiosum,  Transversus  Perinei  Muscle,* 

Bulb  of  the  Urethra.  Transversus  Perinei  Artery. 

Accelerator  Urina  Muscle,^  Superficial  Perineal  Vessels, 

Enumerate  the  Structures  which  are  divided  in  the  Lateral  Opera- 
tion of  Lithotomy.  If  the  knife  is  inserted  i^  inch  above  the  verge  of  the 
anus,  and  carried  to  a  point  ^  inch  below  that  orifice,  and  about  half-way 
outwards  to  the  tuber  ischii  {Gross) ^  it  will  divide  the 

Skin  and  Superficial  Fascia  (ist  Layer). 

Inferior  Hemorrhoidal  Vessels  and  Nerves, 

Deep  Layer  of  the  Superficial  Fascia, 

Superficial  Perineal  Vessels  and  Nerves. 

Accelerator  Urina  Muscle  *  (posterior  fibres). 

Transversus  Perinei  Muscle  •  and  Artery, 
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Anitrier  Laytr  of  Ihe  Dttf  Ptrintat  Fascia. 
Comfressiir  Unlhra  MuiiU  (&  fetr  fibm). 
Lrvaior  Ani  MuicU  *  (inlerioT  fibres). 
Membranous  and  Prostatic  Portions  of  Ike  Urtthra. 
Postirior  Layer  of  Ihi  Dttf  Pirineal  Fascia. 
Prostate  Gland  (in  part  only). 
Neck  sf  the  Bladder. 

What  Pans  are  to  be  avoided  in  the  Lateral  Operatton  of  L 
otomx  ?    They  are  the— 

Bulb  and  its  Artery, — in  front. 
RectHm, — inwardly  and  posteriotty. 
Piidie  Artery, — outwsldlf . 


Prostate  Gland  and  Veins, — by  not  canyinE  the  deep  incision  too  fat  lad^ 
wards,  tlie  entire  division  of  the  left  lobe  of  this  gland  will  be  avoided 

THE  FEMALE  PERINEUM. 
What  especial  FunctloD  does  the  Female  Peiineum  Peifonn  7  Tbi 

of  supporting  Ihe  posterior  wall  of  Uie  vagina,  and  thereby  aiding  mateiiaU] 
in  the  support  of  the  whole  vagina,  ulemi  and  bladder.    The— 

Perineal  Body, — is  the  pytamidal-ihaped  prolongation  of  the  feaule  p«i 
neum  upwards  between  Ihe  vaj^a  and  rectum. 

Enoinerate  the  chief  points  of  DltTarcnce  between  the  Pnnal> 
Perinenm  and  that  of  the  Male.    The — 

Orifice  af  tie  Vuhra,  iBKln.'dXTis  the  vaginal  orifice, — perforates  Ihe  femsli 
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perinenm,  its  posterior  commissure  approaching  the  anal  margin  within 

about  an  inch. 
Superficial  Fascia, — is  incomplete,  by  reason  of  its  perforation  by  the  orifice 

of  the  vulva,  but  consists  of  two  layers,  as  in  the  male. 
Deep  Perineal  Fascia, — ^being  also  perforated  by  the  vaginalis  less  apparent 

than  in  the  male,  though  presenting  two  layers,  with  the  urethra  perforating 

them,  as  in  the  other  sex. 
Muscles, — the  Sphincter  Vaginae  takes  the  place,  in  the  female,  of  the 

Accelerator  Urinae  of  the  male. 
Prostate  Gland  is  wanting, — but  its  place  is  occupied  by  a  number  of  minute 

glands  disposed  axound  the  neck  of  the  bladder. 
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Circumflex,  Anterior Z07 

Posterior zo6 

Communicating,  Anterior .m....  zo6 


236 


228  vHcnua  amatohy. 

vhicb  would  come  before  Ibe  periioneuro  in  the  above  H*L     It  ii  no 
cienlly  dense  to  moke  on  appreciable  coveriog. 

FEHORAL  HERNIA. 
When  and  What  Is  the  Femoral  Canal  F  The  Femoral  or  Cnml 
CaDal  lies  beneath  Poupart'i  ligament,*  close  to  the  inner  side  of  the  I 
vein  *  ;  and  extends  from  \h^  Femoral  Sing  to  the  Saphtnoui  Opettaigia'fSit 
laxda  lata  of  the  thigh.  It  is  a  Qsnow  interval  between  the  femoral  vein  tsA 
the  inner  wall  of  the  Crural  Sheatk  or  sheaih  of  the  vessels.  The  canal  b 
j4  ^  }i  ■■"^h  '1  length;  is  closed  above  hy  the  Stfium  CniraU,  below  I^iIk 
Criiri/erm  Fascia  ,*  and  containa  only  some  loose  areolar  tissue  and  a  fn 
lymphatic  ve:fels.    The — 

Femoral  or  Crural  Ring, — 13  an  ov«l-»haped  opening,  about  }i  inch  n 

Fic.  II].  diameter  (larger  in   the  femilc), 

tiituated  below  the  internal  a]idi> 

minal  ring  t  and   Poupart'i  Up 

meat,'  and  between  the  innerodt 

of  the  femora!  vein  and  the  m"' 

gin  of  Gimbemat's  ligament.'    ll 

is  closed  by  the   Septum  Cmrtii 

and  a  small  lymphatic  gland.  Tk 

arrow  in  the  figure  goes  into  Ac 

lentoralring. 

Saphtmml   Opettittg,^ — is   an  onl- 

shaped  itTnCtnre,  I  yi  incb  lon^  ^ 

inch  wide,  nluated  below  theinsti 

third  of  Fonpait's  ligament,  wL 

formed  by  a  reflection  inwardKil 

the  fascia  lata  around  the  end  of  the  interoal  saphenous  vein.*     The  oiao 

margin  curves  over  to  the  spine  of  the  pubes,  and  is  named  the  Fala 

form  Process,  or  Ligament  of  Bums,  its  pubic  end  being  often  rallnl 

^t  Ligament  ef  J/ey.     The  inner  mai^n  curves  Vpwards  behind  Ihe 

saphenous  vein  and  under  the  outer  mai^in,  and  ia  blended  with  thepotiic 

portion  of  the  fascia  lata  over  the  pectineus  muscle.     The  opening  it 

covered  by  the  Cribriform  Fasiia. 

What  are  the  Boundaries  of  the  Femoral  Canal  7 

^n/fTTor^,— Poupart's  ligament,  Transveisalis  fascia,  and  the  Fal<dfonn  R» 

cess  of  the  fascia  lata. 
/'oji'mor^,— Iliac  fascia,  and  Pubic  portion  of  the  faada  lata. 
Extemally,~-iht  Septum  covering  the  femoral  vein. 
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PREFACE  TO  FIRST  EDITION. 


This  Compeod  is  based  on  the  Sixth  Revision  of  the  U.  S.  Phannacopoeia, 
on  the  regular  text  books  of  Materia  Medica  and  Therapeutic  s»  particularly 
those  by  Bartholow,  Wood,  Rii^^er,  Stills,  Phillips,  Rffard,  Biddle,  Trousseau, 
and  Waring;  and  on  the  author's  own  notes  of  two  courses  of  didactic  and 
dinical  lectures  by  Professors  Bartholow  and  Da  Costa. 

Intended  as  a  book  for  medical  students,  brevity  of  statement  is  one  of 
its  principal  features.  At  the  same  time,  the  essentials  of  the  subject  have 
been  kept  in  view ;  from  a  desire  to  make  the  book  not  only  the  best  of  its 
Idndy  but  a  compact  compendium  of  the  established  maxims  of  therapeutical 
science,  and  the  most  advanced  views  concerning  the  physiological  actions  of 
drags.  The  preparations  noted  under  each  title  are  those  in  most  general  use ; 
to  have  described  all  would  have  been  to  unnecessarily  burden  the  student's 
jDcmory, 

Fort  Douglas,  Utah,  February,  18S3. 


PREFACE  TO  FIFTH  EDITION. 


In  this,  the  fifth  edition,  the  former  text  has  undergone  another  careful 
revision,  and  has  been,  in  fact,  almost  entirely  rewritten.  Each  section  has 
received  more  or  less  elaboration ;  and  nowhere  has  there  been  any  contrac- 
tion. The  opening  sections  on  Preparations  and  Classification  of  Medicines 
have  been  expanded  from  nine  to  twenty-five  pages  in  the  effort  to  do  justice 
to  these  important  subjects.     In  the  portion  of  the  book  devoted  to  the 
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Materia  Medica,  new  matter  has  been  inserted,  treating  of  75  additioui 
articles.    Of  these,  42  are  described  in  new  sections,  namely — 


Acetanilide. 

Chlorine. 

Linum. 
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Adonis. 

Chlorides. 

Mel. 
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Convallaria. 
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Pitch. 

Urethane. 

Caffeine. 

Ipecac. 

Pyrogallol. 

Chinoline. 

Kairine. 

Saccharine. 

Some  of  these  were  briefly  noticed  in  the  last  edition.  There  are  also 
new  sections  on  Quinine  Substitutes,  Emollients  and  Demulcents,  and  Counter- 
irritation.    The  remaining  33  are  subjects  of  brief  notices,  namely : — 


Aldehydes. 

Indigo. 

Oxalic  Acid. 

SaloL 

Bismuth  Subiod. 

lodoL 

Paraffin. 

Sanitas. 

Cannabin. 

Ketones. 

Pinus  Sylv. 

Succinum. 

Hydronaphthol. 

Larix. 

Pinus  Canad. 

Tansy. 
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Pyridine. 

Terebinthene. 

Hyoscine. 

Naphthol. 

Quebrachine. 

ThH)a.Thus. 

IcthyoL 

Origanum. 

Resina. 

Viscum. 

The  authorities  heretofore  acknowledged  have  again  been  laid  under 
contribution  in  their  latest  editions.  I  acknowledge  my  indebtedness  particu- 
larly to  Dr.  Brunton*s  magnificent  work,  the  third  edition  of  which  hs 
furnished  many  valuable  hints  for  this  revision. 

Once  more  I  thank  my  Inethren,  the  students  and  teachers  of  medicine, 
for  the  favor  which  they  continue  to  extend  to  my  compends.  Tlie  rapid 
exhaustion  of  five  large  editions  of  each  of  these  books  is  the  best  evidence 
that  my  efforts  for  the  systema^zing  and  facilitating  of  their  studies  sue  appr^ 
ciated.  The  only  return  I  can  make  is  one  I  shall  always  aim  at,  namely— 
that  each  revision  shall  show  a  better  book  than  the  preceding  one. 

Sam'l  O.  Lewis  Pottsx. 
937  Sutter  Street, 

San  Francisco,  June,  1888. 
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EXPLANATION. 


Prfparatiofu  marJud  thus  *  art  not  official  in  tht  U.  S.  Pharmmcopona  ^  1S80, 

The  Doses  giren  are  for  adults;  for  children  the  following  rule  (Young's)  win  be 
found  the  most  conrenient.  Add  xa  to  the  sige,  and  diride  by  the  age,  to  get  the  deDoat- 
nator  of  the  fraction,  the  numerator  of  which  is  i.    Thus,  for  a  child  two  yean  oU, 

3-4-13 

—  7   and   the  dose   is  one-seventh  of  that  for  an  adult.     Of  powerful  narcotio 

scarcely  more  than  one-half  of  this  proportion  should  be  used.  Of  mild  cathartics,  tvo  or 
eren  three  times  the  proportion  given  may  be  employed. 

For  Hypodermio  Injeotion.  the  dose  should  be  three-fourths  of  that  usedbf 
the  mouth ;  by  rectum  five-fourths  of  the  same. 

Prononoiation.— Attention  is  particularly  directed  to  the  accentuation  of  words  oo»- 
monly  mispronounced ;  as,  for  exsmiple,  actou,  Atropa,  chimiphila  (kima),  chlftridoa, 
cod^,  conlum,  &iema,  i6didum,  radlcis,  ridnus,  siniLpis,  syrtpus,  iczema,  nmbittnHi, 
abd6men,  br6midum. 

The  Bisn  (P)  after  a  preparaUon  signifies  that  it  is  of  doubtful  utility  ;  after  a  state- 
ment of  physiological  action,  that  the  question  is  disputed  and  as  yet  unsettled. 
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INTRODUCTION. 

Pharmacology,  or  the  Doctrine  of  Drugs,  {^pfuuoov^  a  drug,  ^/oc,  a 
discourse),  is  the  science  which  treats  of  the  drugs  employed  in  medicine.  It 
enibraces,  therefore,  in  its  scope,  all  of  Materia  Medica  and  Therapeutics 
relating  to  drugs. 

By  a  few  writers  this  term  is  employed  in  a  more  restricted  sense,  so  as  to  include  only  the 
physiological  action  of  drugs,— a  subdivision  of  Materia  Medica,  and  a  subject  which  is  more 
Correctly  designated  by  the  term  Pharmacodynamics ^  (see  below). 

Pharmacy  is  the  name  of  the  art  which  supplements  the  science  of  Pharma- 
cology, viz. : — the  art  of  preparing  drugs  according  to  the  requirements  of  the 
pharmacologist,  and  of  dispensing  them  on  the  prescription  of  the  therapeutist. 
It  includes  a  thorough  knowledge  of  the  Materia  Medica,  an  acquaintance 
with  the  theories  and  manipulations  of-  chemistry,  and  an  intimate  practical 
experience  in  many  special  operations  peculiar  to  itself. 

MATERIA   MEDICA  AND   THERAPEUTICS. 

Materia  Medica  is  that  branch  of  Pharmacology  which  treats  of  the  sub- 
stances used  as  medicines,  and  describes  their  origin,  composition,  physical 
characteristics,  chemical  properties,  modes  of  preparation  and  administration, 
and  their  physiological  and  toxicological  actions.     Its  divisions  are — 

Pharmacodynamics,  (^ap/moucoi',  a  drug,  fivvattif,  Power),  signifying  the  discussion  of 
the  physiological  action  of  drugs, — that  is,  the  modifying  power  of  drugs  upon  the  normal 
physiological  activity  of  the  human  organism. 

Toxicology,  (ro^ticbF,  a  poison,  Adyof,  a  discourse),  teaches  of  the  effects  of  drugs  when 
administered  in  poisonous  doses ;  also  of  their  drug-antagonists  and  chemical  antidotes. 
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Therapeutics,  (depaireveiv,  to  attend  upon),  relates  to  the  treatment  of  dis> 
ease,  and  includes  the  discussion  of  all  matters  relating  to  the  science  and  ait 
of  healing.  Not  only  does  it  consider  the  application  of  medicines  to  the 
alleviation  or  cure  of  disease,  but  it  embraces  the  emplo3rment  of  all  other 
agents  which  are  capable  of  contributii:^  to  the  accomplishment  of  that  result 

The  operations  of  Nature  herself,  the  actions  of  the  various  substances  described  in  die 
Materia  Medica,  also  those  of  food,  clothing,  climate,  heat,  cold,  electricity,  and  of  all  ocher 
remedial  agents,  forces  and  measures,— are  all  included  in  the  tcnorTk^ra^eutKs,  which  may 
be  divided  into  two  grand  divisions,  viz. — 

Natural  Thsrapbutics,  including  the  operations  of  the  Vis  Medicatrix  Naturae,— die 
modes  and  processes  of  healing  which  occur  independently  of  Art,  for  the  spontaneoos 
decline  and  cure  of  disease.  There  is  no  fact  in  science  more  fully  established  than  that  die 
living  organism  is  in  itself  adequate  to  the  cure  of  all  its  curable  disorders. 

Applied  Thbrapbutics  comprises  the  application  by  Art,  of  agents  foreign  to  the  Gring 
organism,  for  the  purpose  of  aiding  Nature  to  restore  the  body  to  a  comparatively  healtli7 
condition.  ^ 

When  used  in  connection  with  Materia  Medica,  the  term  TTierapeuHcs  is 
restricted  to  the  remedial  uses  of  those  substances  only  which  are  generally 
considered  medicinal.  When  systematically  discussed  under  the  various  titles 
of  these  substances,  or  under  the  names  of  the  diseases  treated  therewith,  the 
matter  is  termed  the  Special  Therapeutics  of  a  certain  article  or  of  a  particular 
disease.  When  arranged  so  as  to  present  certain  great  principles,  which  may 
be  deduced  from  the  mass  of  isolated  therapeutical  observations,  it  is  termed 
General  Therapeutics,  Thus  we  say  "  the  special  therapeutics  of  Arsenic," 
— **the  special  therapeutics  of  Rheumatbm,'* — "the  general  therapeutics  o( 
digestion."  Other  divisions  of  the  subject,  constantly  referred  to  in  pro^ 
sional  conversation  and  literature,  are  those  designated  by  the  terms  Empirital 
Therapeutics  and  Rational  Therapeutics, 

By  Empirical  Thbrapbutics  we  mean  the  employment  of  a  drug,  or  other  remedial 
agent  or  measure,  in  a  certain  case  of  disease,  for  the  sole  reason  that  some  person  had 
previously  used  it  successfully  in  a  case  which  was  apparently  identical  with  the  one  under 
treatment.  Necessarily  the  original  method  in  Therapeutics,  its  reign  has  continued  to  the 
present  time,  and  it  is  by  many  authorities  lauded  as  the  Therapeutics  of  Experience, 
founded  on  observation  and  experiment.  At  best,  however,  it  is  utterly  unscientific ;  and 
would  be  destructive  to  all  exactness  in  therapeutical  progress,  if  permitted  to  rule  unchal- 
lenged. It  is  a  mere  elaboration  of  Mrs.  A's  advice  to  her  daughter,  Mrs.  B,  to  give  her 
baby  hot  saffron  tea  for  the  measles,  because  Mrs.  C's  great  grandmother  had  brought  a 
family  of  ten  safely  through  the  disease  with  no  other  medicinal  aid. 

Rational  Thbrapbutics  is  the  very  antithesis  of  Empiricism,  as  it  consists  in  the 
employment  of  remedies  with  a  definite  object,  and  for  reasons  based  on  known  iaws  of  the 
remedies  and  of  the  diseases.  When  working  by  this  method  we  administer  a  certain  droc 
in  a  certain  disease,  with  a  more  or  less  clearly  defined  idea  of  the  morbid  conditions  present, 
and  of  the  modifying  action  of  the  drug  upon  those  conditions.  Based,  as  it  is,  upon  pathology 
and  pharmacodynamics,  these  upon  physiology,  and  it  upon  chemistry  and  biology,  its 
progress  must  be  slow,  being  dependent  upon  the  advances  made  in  all  these  fimdamenul 
branches  of  knowledge. 


OFFICIAL  PREPARATIONS.  11 

PHARMACOPGBIAS  AND  DISPENSATORIES. 

Drus^,  {Drugan,  to  dry),  are  material  agents  of  every  kind  employed  in  the 
treatment  of  disease.  The  term  was  formerly  applied  to  vegetable  medica- 
ments in  their  original  form,  and  is  still,  by  many  persons,  used  in  a  similar 
sense. 

A.  Phannacopceia  is  the  official  list  of  drugs  and  their  preparations  recog- 
nized by  the  medical  profession  in  a  certain  country; — as  The  Pharmacopceia 
OF  THE  United  States,  of  America,  (U.  S.  P.), — The  British  Pharmacopoeia, 
(B.  P.),  etc.  In  other  countries  this  list  has  the  force  of  law,  being  issued 
under  governmental  auspices;  but  in  the  United  States  it  has  only  the  prestige 
of  a  professional  publication,  being  revised  every  ten  years  by  a  convention  of 
del^ates  representing  the  medical  and  pharmaceutical  professions.  The  sixth 
decennial  revision  of  the  U.  S.  Pharmacopoeia  was  made  in  1880,  and  published 
in  1882. 

A  Dispensatory  is  a  Commentary  upon  one  or  more  of  the  national 
pharmacopoeias,  treating  in  detail  of  the  medicinal  substances  official  therein, 
and  their  preparations,  as  well  as  of  such  unofficial  ones  as  are  of  especial 
interest.  It  is  a  private  publication,  having  such  authority  only  as  is  conceded 
to  the  reputation  of  its  author.  The  principal  dispensatories  are  veritable 
drug-encyclopsedias,  so  elaborately  do  they  deal  with  every  subject  embraced 
therein.    Those  of  acknowledged  value  are — 

7^  Dispensatory  qf  the  United  States  qf  America,  by  Drs.  Wood  and  Bache,  of  Phila- 
delphia, Z5th  edition,  edited  byWood,  Remington  and  Stadtler.  Philadelphia,  J.  B.  Lip- 
pincott  &  Co.    1883. 

TTte  National  Dispensatory,  edited  by  Drs.  Still6  and  Maisch.  3rd  edition.  Philadel- 
phia, Lea,  Bros.  &  Co.    1883. 

The  American  Dispensatory,  by  King  and  Lloyd,  Cincinnati,  is  the  recognized  authority 
of  the  "eclectic"  practitioners. 

A  Companion  to  the  If.  S.  Pharmacopceia,  by  Drs.  Oldberg  and  Wall,  and  edition.  New 
York,  Wm.  Wood  &  Co. — is  an  excellent  book,  but  not  so  exhaustive  as  the  others  in  its 
method  of  treating  the  subjects  embraced  in  it. 

A  Companion  to  the  British  Pharmacopceia,  by  Peter  Squire,  is  the  standard  student's 
text-book  on  drugs  in  England,  but  in  no  degree  compares  with  the  United  States  or  National 
Dispensatories. 

OFFICIAL  PREPARATIONS. 

The  Preparations  Official  in  the  U.  S.  Pharmacopceia  number  thirty- 
three, — and  are  grouped  as  follows, — ^viz. — 

Liquid  Preparations,  (19). 
AqueouSf — ^Waters,  Solutions,  Infusions,  Decoctions,  S3rrups,  Honeys,  Mu- 
cilages, Mixtures;  the  last  four  containing  sweet  or  viscid  substances. 
Alcoholic^ — ^Fluid  Extracts,  Tinctures,  Wines,  Spirits,  Elixir. 
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Ethereal, — Oleoresios,  Collodions.  Oleagittous, — liniments^  Oletto. 

Acetous^ — ^Vinegars.  Glycerines^ — Glyccritcs, 

Solid  Preparations,  (14). 

Extracts.  Troches.  Ointments. 

Abstracts.  Confections.  Cerates. 

Resins.  Powders.  Plasters. 

Masses.  Triturations.  Suppositories. 

Pills.  Papers. 

[Besides  the  above-mentioned  there  are  the  Natural  Preparations,  named 
the  Alkaloids,  the  Glucosides,  and  other  Neutral  FHndples,  also  the  Adds 
Alkalies,  etc  The  two  latter  groups  are  described  under  Agents  acting  oh 
THE  Digestive  System.] 

Abstracta,  Abstracts, — are  solid,  dry,  powdered  preparations,  each  rqire- 
senting  about  twice  the  strength  of  the  corresponding  drug  or  its  fluid  extract 
They  are  permanent  and  portable,  not  liable  to  variation  in  strength,  nor  to 
become  hard  and  brittle.  They  were  first  introduced  into  the  U.  S.  P.  of  1880, 
and  are  II  in  number. 

Aceta,  Vinegars, — are  solutions  of  the  active  principles  of  certain  dn^^  ii 
dilute  acetic  acid.  They  number  only  4,  are  made  by  percolation,  and  each  con- 
tain the  soluble  principles  from  10  per  cent,  of  drug.    ' 

Alkaloidea,  Alkaloids,  (termination,  — ina,  — ine) — ^are  natural  prindpks 
existing  in  plants,  and  extracted  therefrom  by  chemical  art.  They  are 
organic  bases,  forming  salts  with  adds,  and  regarded  as  com{x>iind  amnu- 
nias,  products  of  albuminous  decomposition  in  the  plant-cells  during  tbe 
process  of  growth.  Like  ammonia,  they  all  contain  N,  with  C  and  H ;  most 
of  them  also  containing  O,  though  a  few  are  devoid  of  the  latter  element, 
occurring  as  oily  liquids, — e.g.  Nicotine,  Conilne,  Sparteine,  Piperidine,  Lnpo- 
line,  Lobeline,  Muscarine.  Alkaloids  are  generally  insoluble  in  water,  bit 
soluble  in  alcohol ;  and  their  salts  are  more  soluble  in  water  than  in  any  otbe 
liquid.  They  are  easily  decomposed  by  alkalies  or  alkaline  carbonates ;  and  ait 
predpitated  from  their  solutions  by  a  solution  of  Iodine  in  Iodide  of  PotassiBO, 
by  Potassio.mercuric  Iodide,  and  by  Picric,  Phospho.molybdic  and  Phospbo- 
tungstic  Acids.  They  generally  have  a  powerful  physiological  action,  awi 
their  offidal  names  always  end  in  — ina^  ( — ine).  Allied  to  the  alkaloids  ait 
the  organic  products — 

Leucomaines  and  Ptomaines,  ~y\i^  former  being  alkaloids  produced  bf 
decomposition  of  albuminous  matter  in  the  living  s^nimal  tissues  during  the 
normal  processes  of  waste ; — and  the  latter  being  alkaloids  produced  by  potir 
faction.    Many  of  the  ptomaines  are  identical  with  vegetable  alkaloids. 
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1*liere  are  15  alkaloids  official,  either  under  their  own  names  or  under 
lose  of  one  or  more  of  their  salts.  Of  the  latter  there  are  8  Sulphates,  4 
[yclrochlorates,  and  i  each  Bisulphate,  Acetate,  Hydrobromate,  Sklicylate 
[i<l  Valerianate.    The  official  alkaloids  are  as  follows,  viz. — 

Apomorphina.  Codeina.  Piperina. 

Atropina.  Hyoscyamina.  Quinidina. 

Caffeina.  Morphina.  Quinina. 

Cinchonidina.  Physostigmina.  Stiychnina. 

Cinchonina.  Pilocarpina.  Yeratrina. 

t/mcfficial,  but  Important  Alkaloids  are  the  following,  vix.— > 

Aconitine.  Colchicine.  Gelsemine. 

Antifebrine.  ConiXne.  Homatropine. 

Antipyrine.  Curarine.  Kairine. 

Berberine.  Daturine.  Muscarine. 

Chinoline.  Duboisine.  Pelletierine. 

Cocaine.  Emetine.  Thalline. 

A.qufle,  Waters, — are  aqueous  solutions  of  volatile  substances,  which  may  be 
titlier  solids,  liquids  or  gases.  They  are  dissolved  either — by  solution  in  cold 
>r  hot  water, — by  filtration  through  an  absorbent  powder, — ^by  percolation 
hrough  cotton  saturated  with  the  substance, — or  by  distillation.  They  num- 
3er  15  in  all,  including  two  forms  of  Aqua  itself,  viz. — Water  and  Distilled 
Water. 

Cerata,  Cerates, — are  unctuous  preparations,  similar  to  ointments,  but  of  a 
much  firmer  consistence,  as  they  all  contain  wax,  (cera),  and  do  not  melt 
oelow  104°  F.  There  are  8  official  cerates,  including  Ceraium  itself,  which 
is  made  by  fusing  together  30  parts  of  White  Wax  and  70  of  Lard. 

Charta,  Papers, — are  strips  of  paper  medicated  by  impregnation  with  medi- 
cinal substances,  or  by  coating  therewith.  The  official  papers  number  3,  one 
being  intended  for  smokii:^,  (Charta  Potassii  Nitratis),  the  others  for  applica- 
tion as  vesicants  or  counterirritants. 

Collodia,  Collodions, — are  liquid  preparations,  having  for  their  base  a 
solution  of  gun-cotton  in  a  mixture  of  Ether  and  Alcohol.  They  number  4» 
and  are  intended  for  external  use, 

Confectiones,  Confections, — are  medicinal  substances  formed  into  a  mass 
with  sugar,  honey,  water,  etc.,  with  the  object  of  rendering  them  palatable  and 
preserving  them  from  change.  They  number  only  2,  that  of  Rose  and  that  of 
Senna. 

Decocta,  Decoctions, — are  aqueous  preparations  of  vegetable  drugs,  made 
by  boiling  them  in  water  for  15  to  30  minutes,  and  adding  enough  water  to 
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make  the  finished  prodnct  often  per  cent,  strength,  unless  otherwise  direetei 
Only  2  Decoctions  are  now  official,  out  of  12  in  the  Phar.  of  1870.  Thej  m 
not  desirable  preparations,  as  heating  is  injurious  to  the  active  pHrincii^es  of 
most  plants. 

Eliziria,  Elixirs, — are  aromatic,  sweetened  preparations,  containing  active 
medicinal  agents  in  small  quantity,  and  made  with  a  menstruum  of  Alcohcd  1 
part  and  Water  3.  There  is  only  one  official  (Elixir  Aurantii),  which  is  prac- 
tically a  flavored,  alcoholized  syrup,  intended  as  an  excipient  in  prescnbisg 
extracts,  salts  and  tinctures. 

Emplastra,  Plasters, — are  solid  compounds,  of  tenacious  but  pliable  ccb* 
sistence,  and  intended  for  external  application.  They  are  prepared  by  inoor* 
porating  the  medicinal  substances  with  certain  bases,  to  make  a  mass,  which  is 
then  spread  evenly  on  chamois  skin,  muslin,  or  kid-skin.  The  official  Plasten 
number  17. 

Bxtracta,  Extracts, — are  solid  or  semi-solid  preparatioiis,  obtained  bf 
evaporating  solutions  of  vegetable  principles.  The  drug  is  first  po^irdered,  and 
then  percolated  with  an  aqueous  or  alcoholic  menstruum  to  exhaustion,  wbcB 
it  is  evaporated  at  a  temperature  not  to  exceed  122^  F.,  to  a  pilular  consist- 
ence, and  in  some  cases  has  a  small  quantity  of  glycerin  added  to  keep  tbe 
mass  from  becoming  hard.  There  are  32  official  Extracts,  of  which  one  is  m 
inspissated  juice,  (Extr.  Taraxaci),  and  one  is  made  by  evaporating  a  Fhod 
Extract,  (Extr.  Ergotse). 

Extracta  Fluida,  Fluid  Extracts, — are  alcoholic  solutions,  or  concentrated 
tinctures,  of  vegetable  drugs,  prepared  by  percolation  and  partial  evaporatkio, 
with  menstrua  of  Alcohol,  diluted  Alcohol,  or  Alcohol  and  Water  in  varioas 
proportions.  They  are  of  uniformly  definite  strength  if  the  crude  drugs  arc  so, 
a  cubic  centimeter,  or  fluid  gramme,  representing  in  each  case  the  medidoal 
powers  of  one  gramme  of  the  drug ;  or,  approximately,  one  minim  of  the  fin- 
ished preparation  representing  the  active  constituents  of  one  grain  of  the  dmg. 
There  are  79  official  fluid  extracts,  and  several  hundred  unoflicial  ones,  one 
manufacturing  firm  alone  carrying  over  400  on  their  trade-list.  A  class  of 
superior  fluid  extracts,  named  Normal  Liquids^  has  been  introduced  by  P^irke, 
Davis  &  Co.,  embracing  all  the  official  vegetable  drugs  in  common  use.  It  is 
claimed  for  these  preparations  that  they  are  adjusted,  by  assays  for  alkaloids,  at 
every  stage  of  their  manipulation,  and  that  the  preparation  is  finally  adjusted 
to  a  standard  alkaloidal  strength,  irrespective  of  the  grade  of  the  paidcolar 
sample  of  the  crude  drug  employed. 

Glucosidea,  Glucosides,  (terminations,  — inum^  — m), — are  organic  conk- 
pounds,  belonging  to  the  group  of  Neutral  Principles  which  exist  in  plants; 
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and  which  are  resolved  into  glucose  and  some  other  principle,  by  the  action  of 
reagents  or  natural  ferments.  Few,  if  any,  of  these  compounds,  contain  any 
N, — bat  among  them  are  some  very  active  agents.  The  official  glucosides 
number  six,  and  Bke  other  neutral  principles,  are  designated  by  titles  which 
end,  in  Latin  in  — inum^  (English,  — in)^  viz. — 

Chrysaiobinum,  (Chrysarobin).  Picrotoxinum,  (Picrotoxin). 

Elaterinum,  (Elaterin).  Salicinum,  (Salicin). 

Glycsrrihizinum,  (Glycjrrrhizin).  Santoninum,  (Santonin). 

Besides  these,  there  are  several  other  substances  recognized  by  pharma- 
copoeial  names  which  terminate  in  — inum,  — in,  but  which  have  no  relation- 
ship to  the  group  of  Glucosides.    They  are  the  following,  viz. — 

Benzinufrtt  Benzin, — A  distillate  consisting  of  hydrocarbons. 

Benzoinum,  Benzoin, — A  balsamic  resin. 

Chinoidinum,  Chinoidin, — ^A  mixture  of  Cinchona  alkaloids. 

Gfycerinum,  Glycerin, — A  liquid  obtained  from  fats  or  fixed  oils. 

Lupulinum,  Lupulin, — A  glandular  powder  from  the  hop. 

PepsinuMy  Pepsin, — A  digestive  principle. 

Pyroxylinum,  Pyroxylin, — Soluble  gun-cotton. 

Glycerita,  Glycerites, — are  mixtures  of  medicinal  substances  with  glycerin, 
of  which  only  2  are  now  official, — the  Glyceriium  Amyli  and  Vitelli, 

Infusi,  Infusions,— are  aqueous  preparations  of  vegetable  drugs,  using  hot 
or  cold  water,  but  without  boiling,  and  in  the  proportion  of  ten  per  cent., 
unless  otherwise  directed.  The  official  Infusions  are  5  in  number,  varying 
from  i^  to  4  and  6  per  cent,  of  drug  to  menstruum. 

Linimenta,  Liniments, — are  thin,  oleaginous  preparations,  for  external  use 
with  fiiction,  and  are  made  by  dissolving  various  drugs  in  oily  liquids,  or  in 
alcoholic  Uquids  containing  fatty  oils.  There  are  10  official  Liniments,  4  of 
which  have  Cotton-seed. Oil,  4  have  Alcohol,  and  2  have  Oil  of  Turpentine,  as 
their  bases. 

Liquores,  Solutions, — ^include  all  aqueous  solutions  of  non- volatile  sub- 
stances, except  the  syrups,  infusions  and  decoctions,  which  naturally  form 
distinctive  classes.  There  are  28  official  Solutions;  of  which  11  are  simple 
aqueous  solutions,  16  are  chemical  aqueous  solutions,  and  i  is  a  solution  in 
Chloroform.  (Liquor  Gutta-perchse.) 

Massfle,  Masses,  Pill-masses, — are  prepared  as  described  under  Pilulae  below, 
those  which  are  official  numbering  3,  viz. — Massa  Copaibee,  Massa  Ferri  Car- 
bonatis,  and  Massa  Hydrargyri. 
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Mellita,  Honeys,— differ  from  Syrups  merely  in  their  having  honey  as  tbdr 
base.  The  Onymel  and  Oxymel  Scilla  of  the  B.  P.  are  similar  preparations, 
with  the  addition  of  Acetic  Acid.  There  are  3  official  Honeys,  indndingthe 
two  forms  of  Honey  itself,  viz. — Mel,  Mel  Despumatum,  and  Mel  Rosse. 

Misturae,  Mixtures, — are  aqueous  preparations  of  insoluble  substances,  held 
in  suspension  by  a  suitable  vehicle.  In  extemporaneous  pharmacy,  however, 
the  term  Mixture  is  applied  to  every  fluid  compound  intended  for  internal  use, 
except  a  few  which  have  distinctive  titles,  as  Emulsions,  Drau£^,  Enemas, 
Elixirs  and  Drinks.  There  are  1 1  official  Mixtures,  of  which  one  is  misnamH, 
and  should  be  entitled  a  Solution,  as  it  does  not  contain  an  insoluble  substance, 
(Mistura  Ferri  et  Ammonii  Acetatis).  Of  the  others  4  are  emulsions,  4  contain 
insoluble  powders  in  suspension  by  the  aid  of  gum,  sugar,  etc.,  one  does  not 
contain  insoluble  powders  in  suspension,  and  one  is  an  effervescing  mixture. 

Mucilagines,  Mucilages, — are  thick,  viscid  liquids,  prepared  by  dissolving 
gum  in  water,  or  by  extracting  with  water  the  mucilaginous  principles  of  certaio 
plants.  They  are  easily  spoiled,  and  hence  should  be  kept  only  in  small 
quantities.     There  are  5  official  Mucilages. 

Neutral  Principles  of  plants  include  the  Carbo-hydrates ^  (starch,  sagas, 
gum,  etc.), — Albuminous  Bodies,  which  may  act  as  ferments, — Bitter  Pr» 
ciplesy — and  Glucosides. 

Oleata,  Oleates, — are  liquid  solutions  of  metallic  salts  and  alkaloids  in  (Hek 
Acid,  intended  for  external  use.  They  are  not  definite  chemical  compounds, 
though  the  term  Oleates  is  also  employed  in  the  drug  trade  to  distinguish 
certain  solid  preparations  which  are  claimed  to  be  chemical  compounds  of  the 
same  acid  with  various  bases.  There  are  only  2  official  Oleates,  the  Oleate  of 
Mercury  and  the  Oleate  of  Veratrine,  the  former  being  of  10  per  cent.,  and  the 
latter  of  2  per  cent,  strength. 

Oleoresinse,  Oleoresins, — are  liquid  preparations,  consisting  princ^Mdly  of 
natural  oils  and  resins  extracted  from  vegetable  drugs  by  percolation  witb 
stronger  Ether.  They  are  the  most  concentrated  liquid  preparations  of  drags 
which  can  be  produced,  and  there  are  6  official  members  of  the  class. 

Pilulse,  Pills, — are  spherical  masses  composed  of  medicinal  agents,  and 
intended  to  be  swallowed  whole.  The  ^^ pUl-mass "  or  "  mass "  consists  of 
the  active  ingredients  and  the  excipient,  the  latter  being  the  substance  whidi 
gives  to  the  mass  its  adhesive  and  plastic  qualities.  Besides  the  3  offidil 
Masses  enumerated  above,  there  are  15  official  Pills,  in  the  composition  of 
which  some  9  different  exdpients  are  specified.  One  pill-mass  has  no  exdpient, 
(Massa  Copaibse),  one  of  its  ingredients  having  sufficient  moisture  in  itself  to 
give  it  the  necessary  viscidity. 
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Palveres,  Powders,— ^consist  of  dry  substances  in  a  state  of  minute  sub- 
division, obtuned  by  pulverization ;  the  ii^redients  being  rubbed  together  in  a 
mortar  until  reduced  to  a  fine  powder  and  thoroughly  mixed.  There  are  9 
official  PuWeres,  one  of  which  is  really  a  Trituration,  viz. — the  Pulvis  Ipe- 
iSacuanhae  et  Opii. 

Resinse,  Resins, — are  solid  preparations  obtained  by  precipitating  the  resin. 
^us  principles  of  plants  from  their  alcoholic  solutions  by  the  agency  of  water. 
There  are  4  official  Resins,  namely  Resina  Copaibee,  Jalapee,  Podophylli,  and 
Scammonii. 

Spiritas,  Spirits, — are  alcoholic  solutions  of  volatile  sulistances,  which  may 
be  solids,  liquids  or  gases.  The  official  Spirits  number  22,  and  are  prepared 
either  by  simple  solution,  by  solution  with  maceration,  by  gaseous  solution,  by 
chemical  reaction,  or  by  distillation. 

Suppositoria,  Suppositories, — are  solid  bodies  consisting  of  medicinal  sub. 
stances  incorporated  with  Cacao- butter,  (Oleum  Theobromse),  and  intended  for 
Introduction  into  the  rectum,  vagina  or  urethra.  There  are  no  official  supposi. 
tories  specified,  but  the  pharmacopoeia  prescribes  a  general  formula  for  their 
preparation. 

Syrupi,  Syrups,— are  concentrated  solutions  of  Sugar  in  water  or  in  aqueous 
liquids,  sometimes  containing  Acetic  Acid,  and  occasionally  Alcohol.  They 
are  termed  simple^  medicated^  ox  flavored^  according  as  they  are  simple  solu- 
tions of  sugar  in  water  alone,  or  contain  soluble  medicinal  substances,  or 
flavoring  ingredients.     The  official  syrups  number  34. 

Tincturse,  Tinctures, — are  alcoholic  solutions  of  medicinal  substances,  all, 
except  one,  (Tincture  of  Iodine),  being  from  non-volatile  bodies.  They  are 
prepared  by  percolation,  maceration,  solution  or  dilution;  the  menstrua  em- 
ployed being  chiefly  Alcohol  and  diluted  Alcohol  of  various  strengths,  though 
in  a  few  cases  the  Aromatic  Spirit  of  Ammonia  is  used.  There  are  72  official 
Tinctures,  varying  in  strength  from  Ouf.  per  cent.  (Paregoric),  to  65  per  cent. 
(Soap).  2  have  5  per  cent.,  20  have  10,  9  have  15,  23  have  20,  i  has  26,  i 
has  35,  I  (Aconite)  has  40,  and  3  have  50  per  cent,  of  the  active  ingredient. 

Tincturae  Herbarum  Recentium,  Tinctures  of  Fresh  Herbs, — ^is  the  title 
of  a  general  formula  for  the  preparation  of  the  so-called  «  Green  Tinctures," 
according  to  which,  unless  otherwise  directed,  50  parts  of  the  fresh  herb, 
bruised  or  crushed,  are  to  be  macerated  in  100  of  Alcohol  for  14  days,  then 
expressed  and  filtered. 

Triturationes,  Triturations, — are  finely  comminuted  powders,  each  consist- 
ing of  a  suitable  medicinal  substance  and  Sugar  of  Milk  as  a  diluent,  in  the 
proportion  of  10  per  cent.     There  is  but  one  official  Trituration,  (Trituratio 
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Elaterini),  though  the  Pulvis  Ipecac  et  Opii  practically  belongs  to  this  dass, 
except  in  respect  of  the  proportions  prescribed. 

Trochisci,  Troches,— also  called  Pastilles,  Tablets,  or  Lozenges, — are  smaB 
flattened  cakes  consisting  of  medicinal  substances  incorporated  with  Sugar, 
Mucilage  of  Tragacanth,  etc.    There  are  i6  official  Troches. 

Unguenta,  Ointments, — are  soft,  fatty  mixtures  of  medicinal  agents  vidii 
basis  of  lard,  petrolatum,  or  fixed  oils;  intended  for  application  to  the  skinbf 
inunction.  There  are  26  official  Ointments,  including  Unguentum  itseU^  wind 
is  a  mixture  of  Lard  80  and  Yellow  Wax  20  parts. 

Vina,  Wines, — ^when  medicated  are  practically  Tinctures,  White  Wine,  of 
a  definite  alcoholic  strength,  being  the  menstruum  used.  There  are  14  oflkol 
Wines,  of  which  number  3  are  unmedicated,  namely — ^Vinum  Album,  YiiniB 
Album  Fortius,  and  Vinum  Rubrum. 

UNOFFICIAL  PREPARATIONS. 

Balnea,  Baths, — are  often  medicated,  and  then  they  become  mediditti 
preparations.  In  prescribing  for  them,  the  ingredients  only  are  ennmentei, 
with  directions  that  they  shall  be  added  to  the  necessary  quantity  of  water,- 
usually  about  20  gallons. 

Bolus,  Bolus, — ^is  a  solid  preparation,  larger  than  a  pill,  but  intended  to  be 
swallowed  whole. 

Bougia,  Bougies,  or  Pencils, — are  urethral  and  uterine  suppositories,  made 
long  and  slim  for  adaptation  to  those  canals.  They  consist  of  various  solid 
medicaments,  astringents  usually, — which  are  incorporated  with  a  basis  of 
Gelatin  3  and  Glycerin  i,  melted  together.  The  compound  is  finally  run  into 
well-oiled  tubes,  in  which  it  cools  to  the  proper  shape,  and  is  then  cut  into  tbe 
proper  lengths. 

Cachets,  Wafers, — are  thin  disks  made  of  flour  and  water,  forming  a  tot 
convenient  vehicle  for  the  administration  of  many  powdered  drugs,  such  is 
Quinine  Sulphate,  Rhubarb,  etc.  The  wafer  is  first  moistened,  with  a  verr 
small  quantity  of  water, — next  the  powdered  drug  is  dropped  upon  it,— the 
edge  of  the  wafer  is  bent  inwards  so  as  to  completely  cover  up  the  powder, 
and  the  whole  then  forms  a  bolus,  which  can  be  swallowed  easily. 

Capsulae,  Capsules, — are  short  tubes  made  of  gelatin,  and  of  such  sizes  that 
one  slips  over  the  other,  so  as  to  form  a  cover  for  it.  They  are  a  very  coaft 
nient  means  of  administering  oils  or  other  nauseous  drugs,  as  when  filled  thej 
are  swallowed  as  easily  as  large-sized  pills,  and  quickly  dissolve  in  the  gasak 
fluids,  setting  their  contents  free  in  the  stomach.     Another  form  is  the  Soiit^ 
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Elastic  Capsule f  each  one  contaiuing  a  dose  of  such  medicines  as  Castor  Oil, 
>>d-liver  Oil,  etc.,  enclosed  in  a  yielding  wall  of  gelatin,  which  bears  any 
ordinary  pressure,  and  accommodates  itself  readily  to  the  shape  of  the  cesoph- 


OAtaplasmata,  Poultices, — are  well-known  devices  for  applying  heat  and 
noisture  to  an  external  part,  and  are  sometimes  medicated  with  anodyne, 
u>iiiiter- irritant,  or  disinfectant  agents.  They  l^e  always  prepared  at  the  resi- 
leace  of  the  patient,  the  prescription  calling  for  the  ingredients  only.  The 
British  Phar.  recognizes  six  of  these  preparations,  but  they  are  not  official  in 
:he  U.  S.  Phar. 

OoUunarium, — is  a  nasal  douche  or  wash,  consisting  of  a  mixture  of 
various  substances  with  water,  to  which  a  little  glycerin  is  often  added. 

Oollyrium, — ^is  a  similar  preparation  for  use  on  the  eye, — an  eye-wash ; — 
and.  generally  contains  a  soluble,  astringent  salt,  dissolved  in  rose-water  or 
Bltered  (not  distilled)  water,  in  the  proportion  of  gr.j-v  to  the  ^  • 

Discus,  A  Disk, — ^is  a  thin  scale  of  Gelatin,  medicated  as  required,  for  local 
application  to  the  eye.  The  various  mydriatics,  also  several  mild  astringents 
and  anod3mes,  are  put  up  in  this  form  for  use  by  ophthalmologists. 

IDrag^^e, — ^is  the  French  name  for  a  sugar-coated  pill ; — e.  g,  "  Drag^es 
Ferrugineuses." 

Blectuaria,  Electuaries, — are  preparations  of  a  similar  character  to  Confec- 
tions, consisting  of  medicinal  powders,  etc.,  beaten  up  with  sugar,  honey  or 
molasses,  to  the  consistence  of  a  thick  paste,  and  administered  with  a  spoon, 
like  preserves.     The  term  is  becoming  obsolete. 

Bmulsiones,  Emulsions, — are  mixtures  which  contain  an  oil  or  a  resin 
niinutely  subdivided  and  in  a  state  of  ** suspension''  in  the  mixture;  the  sus- 
pension being  accomplished  by  the  aid  of  some  viscid  excipient,  as  gum,  soap, 
alkali,  or  yolk-of-egg.  Natural  Emulsions  are  such  as  exist  ready  formed  in 
nature,  as  milk,  the  yolk-of-egg,  etc. ;  and  also  the  emulsions  formed  by  rub- 
bing up  gum-resins  with  water, — the  members  of  that  class  of  substances, 
(Ammoniacum,  Asafetida,  Myrrh,  etc.)  each  containing,  along  with  its  resin,  a 
sufHcient  amount  of  gum  to  make  a  perfect  emulsion  when  triturated  with  water. 

Excipients  used  for  emulsification  are  Acacia,  Tragacanth,  (either  these 

gums  in  powder  or  their  Mucilages),  Yolk-of-£gg,  Liquor  Potassae,  Tincture 

of  Senega,  Tincture  of  Quillaia,  Milk,  Syrups,  Soap,  etc.     To  give  good 

results,  the  following  proportions  in  parts  by  weight  are  recommended,  viz. — 

Gum  Acacia.     Water. 

X  part  of  Fixed  Oils  or  Copaiba  requires •••  %    and       ^ 

X    **    •*  Balsam  of  Peru  "       2         "       1% 

I    "    "Oa  of  Turpentine  "       1        "       1 
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Bnemata,  Enemas,  Cljrsters, — are  liquid  preparations  for  injection  into  ^ 
rectum,  and  may  be  laxative,  demulcent,  nutritive,  stimulant  or  vermifuge  in 
character.  Their  diluent  is  always  water,  which  should  be  warm  or  tepid,  and 
with  which  are  incorporated  such  medicaments  as  may  be  desired.  They  my 
consist  of  water  alone,  as  a  wash  for  the  purpose  of  cleansing  the  lower  bowd. 

Potus,  A  Fomentation, — ^is  a  Lotion  used  hot, — and  may  consist  of  vater 
alone,  or  medicated  with  a  soluble  salt,  or  perhaps  alcohol,  turpentine,  etc 

Qargarysma,  A  Gargle, — is  a  mixture  or  solution  for  application  to  tbe 
pharyngeal  mucous  membrane,  and  usually  contains  some  astringent  or  disin- 
fecting salt,  with  a  vegetable  astringent  perhaps,  and  firequentiy  honey, — all  in 
aqueous  solution  or  mixture. 

Glycecol, — is  a  jelly  troche,  the  base  of  which  is  a  mixture  of  gelatin  or 
isinglass  with  glycerin,  called  Glycecolloid. 

Granulum,  A  Granule, — is  a  very  small  pill,  also  called  PanmU^  and 
usually  composed  of  alkaloidal  or  other  powerful  drugs. 

Haustus,  A  Draught, — is  a  mixture  consisting  of  a  single  dose,  and  usually 
about  one  or  two  fluid-ounces  in  volume.  The  old-time  Black  Draught  is, 
perhaps,  the  best  known  preparation  of  this  class, — but  having  recenUy  been 
promoted  from  the  ranks,  it  is  now  commissioned  in  official  pharmacy  under 
the  title  Infusum  Senna  Compositum^ — the  Compound  Infusion  of  Senna. 

Inhalationes,  Inhalations, — also  called  Vapor es^  Vapors, — are  medidaes 
in  the  form  of  a  vapor,  a  gas,  or  an  atomized  spray,  intended  for  inhalation  for 
their  local  action  on  the  respiratory  mucous  membrane.  The  best  apparatos 
for  the  production  of  these  preparations  is  tiie  steam- atomizer; — but  mai^ 
substances  may  be  inhaled  from  the  surface  of  hot  water, — from  a  sponge  in  a 
wide-mouthed  botUe  surrounded  by  a  hot  cloth,— or  from  a  heated  slab  of 
stone  or  iron. 

Injectiones,  Injections, — are  aqueous  preparations,  intended  for  introdactioa 
into  the  cavities  of  the  body  by  means  of  a  syringe;  and  are  termed  vaginal, 
urethral^  vesical^  nasal,  aural,  hypodermic,  etc.,  according  to  the  locality 
wherein  employed.     A  special  form  of  syringe  is  employed  in  each  case. 

Lotio,  A  Lotion  or  Wash, — is  an  aqueous  solution  or  mixture  of  medidoai 
agents,  intended  for  external  use,  and  usually  consisting  of  some  soluble, 
astringent  salt,  dissolved  in  water,  together  with,  perhaps,  some  glycerin  or 
alcohol.  The  best  known  Lotion  is  the  *<  Leadwater  and  Laudanum  "  of 
daily  use  as  an  anodyne,  refrigerant  and  astringent  application. 

Peasaria,  Pessaries, — are  suppositories  of  large  size  for  use  in  the  yagioa- 
The  term  is  also  applied  to  certain  mechanical  contrivances  used  by  gyneoolo- 
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ists  to  support  the  uterus  in  position,  and  hence  its  medicinal  application  is 
11  but  obsolete. 

Pig^xnenta,  Paints, — are  fluid  or  semi-fluid  preparations  for  external  use,  to 
•e  applied  with  a  brush  over  inflamed  joints,  in  skin-diseases,  or  to  the  pha- 
yngeal  mucous  membrane.  The  familiar  application  of  Tincture  of  Iodine, 
>ainted  over  the  skin  as  a  counter-irritant  and  sorbefacient,  is  the  best-known 
example  of  this  class. 

Potus,  A  Drink, — is  a  mixture  or  solution,  intended  to  be  used  ad  libitum, — 
md  usually  consists  of  a  Potassium  salt,  or  a  mineral  acid,  in  dilute  solution, 
iw^eetened  and  flavored  to  the  patient's  taste. 

ADMINISTRATION   OP  MEDICINES. 

Medicines  may  be  introduced  into  the  circulation  by  various  routes,  as  the 
gastro-intestinal  tract,  the  rectum,  the  respiratory  tract,  the  veins  and  arteries, 
the  subcutaneous  cellular  tissue,  and  the  integument  itself. 

The  Gastro-intestinal  Route  is  the  one  most  frequentiy  employed,  being 
the  most  convenient.  The  remedies,  after  being  swallowed,  find  their  way 
into  the  current  of  the  circulation,  through  the  walls  of  the  gastro-intestinal 
bloodvessels  and  the  lacteals.  When  the  stomach  is  empty  and  its  mucous 
membrane  healthy,  crystalloidal  substances  in  solution  pass  through  the  walls 
of  its  vessels  with  great  rapidity.  Colloidal  substances  (fats,  albumen,  gum, 
gelatin,  etc.)  require  to  be  digested  and  emulsified  before  they  can  be  absorbed. 

The  Rectum  will  absorb  many  substances  applied  in  the  forms  of  Enemata 
or  Suppositories.  Those  most  suited  fo  this  route  are  the  salts  of  the  alkalo.ids 
in  solution,  especially  those  of  Morphine,  Atropine  and  Strychnine,  the  latter 
being  absorbed  more  rapidly  per  rectum  than  by  the  stomach.  Acid  solutions, 
if  not  too  frequentiy  repeated,  are  also  well  administered  by  this  channel. 

The  Respiratory  Tract  admits  of  the  rapid  absorption  of  medicinal 
substances  through  its  extensive  blood-supply.  The  inhalation  of  vapors  or 
atomized  fluids,  the  insufflation  of  powders  into  the  nares,  fauces,  lar3mx,  etc., 
and  the  use  of  a  medicated  nasal  douche,  are  methods  whereby  this  channel 
may  be  utilized. 

The  Veins  are  only  used  as  a  route  of  medication  in  emergencies,  where 
the  other  channels  are  not  available,  and  where  immediate  action  is  necessary 
to  the  preservation  of  life,  the  operation  being  a  highly  dangerous  one.  The 
injection  intravenously  of  Saline  Solutions  in  the  collapse  of  cholera,  diabetic 
coma,  etc. — Blood  or  Milk  as  a  last  resort  in  excessive  hemorrhage,  epilepsy, 
nrsemia,  the  collapse  of  cholera,  etc., — and  a  solution  of  Ammonia  for  the 
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bites  of  venomous  reptiles,  HydroC3ranic-acid  poisoning,  Opium  narcoas,  Chlo- 
roform asphyxia,  etc.,  are  the  instances  admitted  in  practice. 

Arterial  Transfusion  has  also  been  performed  successfully  in  a  number  of  cases,  and ii 
considered  safer  than  venous  transfusion  when  a  large  quantity  of  fluid  has  to  be  inttodootd 
into  the  circulation.  A  special  apparatus  b  employed  for  these  purposes,  known  as  Kyf3aa^% 
Transfusion  Sjrringe,  but  the  ordinary  Dieulafoy's  aspirator  slightly  modified,  may  be  used 
with  safety  and  convenience.  The  danger  of  the  operation  lies  in  the  liability  of  air  to 
introduction  into  the  circulation,  an  occurrence  which  causes  instant  death  in  the  hmiai 
subject. 

The  Hypodermic  Method  is  the  introduction  of  medicines  into  the  orgin- 
ism  by  injecting  them  into  the  subcutaneous  areolar  tissue,  from  which  they  ire 
quickly  absorbed  by  the  lymphatic  and  capillary  vessels. 

The  medicines  must  be  in  solution,  of  neutral  reaction  and  finesUy  prepared,  the  usual  nxa- 
struum  being  distilled  water ;  though  spring  water  filtered  will  answer  just  as  well,  and 
much  better  than  distilled  water  which  has  been  standing  several  days,  and  exposed  froa 
time  to  time  to  the  air.  The  solution  is  to  be  injected  beneath  the  skin,  by  a  hypodemic 
syringe,  care  being  taken  to  avoid  puncturing  a  vein.  The  most  suitable  localities  for  tbe 
injection  are  the  external  aspect  of  the  arms  and  thighs,  the  abdomen,  the  back,  and  tbe 
calves  of  the  l^s.  On  the  external  aspect  of  the  thigh,  just  in  front  of  the  great  trochaoter, 
there  is  an  area  of  some  two  inches  square,  over  which  the  insertion  of  a  fine  hypodenic 
needle  is  not  felt,  so  barren  is  the  skin  in  that  region  of  sensitive  nerve  filaments. 

After  nearly  filling  the  syringe  with  the  solution  to  be  used,  the  needle  should  be  screwed 
on  tightly ;  and  with  the  instrument  held  in  a  vertical  position,  point  uppermost,  the  ezcesi 
of  solution  over  the  amount  required  should  be  ejected,  thus  expelling  air-bubbles  and  i&K 
the  needle  itself.  The  needle  should  then  be  quickly  inserted  until  its  point  has  passed 
beneath  the  skin,  when  the  piston  may  be  pressed  down  slowly,  delivering  the  sdoM 
g^dually  so  as  to  avoid  rupturing  the  tissue.  If  the  solutions  are  freshly  prepared  vit^ 
clean  water,  the  needles  kept  clean  and  sharp,  and  the  injection  be  made  beneath  die  skii 
not  into  it,  there  will  be  no  risk  of  producing  abscesses  with  the  agents  ordinarily  empk>3red. 

Parench3rmatous  Injection  is  the  delivery  of  a  medicine  deeply  into  the 
tissues,  either  to  affect  a  muscle  itself  or  to  locally  influence  some  importatf 
nerve-trunk.  The  principal  agents  used  in  this  manner  are  Strychnine  for 
palsied  muscles.  Chloroform  for  sciatic  and  other  neuralgias,  and  Salts  d 
Cocaine  for  local  anaesthesia. 

The  Skin  is  an  active  absorbent  of  crystalloidal  substances  when  its  epi- 
dermis or  cuticle  is  removed.  By  this  route  there  are  four  methods  of  intro- 
ducing medicaments  into  the  circulation,  viz. — the  Enepidennic,  E^deroK 
and  Endermic  Methods,  and  Inoculation. 

The  Enepidermic  Method  consists  in  placing  the  medicine  in  simpk 
contact  with  the  epidermis,  no  friction  being  used  to  hasten  its  penetradoo- 
Solutions  of  the  alkaloids  in  Chloroform  and  Oleic  Acid  pass  by  osmosis  io 
this  manner  with  comparative  ease,  but  aqueous  solutions  act  very  slowly,  aod 
alcoholic  ones  with  great  difficulty  if  at  aU. 
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The  Epidennic  Method  consists  in  the  use  of  friction  to  promote  the  pas- 
sage of  the  medicament  between  the  ^cells  of  the  epidermis.  Mercurial  Oint- 
ment, Cod-Uver  Oil,  and  other  fats,  Oleates,  etc.,  are  used  in  this  way  for 
their  local  and  systemic  effects. 

The  Endermic  Method  obviates  the  difficulty  of  absorption  through  the 
cuticle  by  removing  the  latter  through  the  agency  of  a  blister,  and  then  pow- 
dering the  medicament  over  the  surface  of  the  denuded  derma. 

An  ordinary  cantharides-plaster,  followed  by  a  poultice  to  raise  the  blister,  may  be 
employed  ;  but  a  quicker  method  is  to  place  upon  the  skin  a  piece  of  lint  soaked  in  Stronger 
Water  of  Ammonia,  covering  it  with  a  watch-glass  or  a  piece  of  oiled  silk  to  prevent  evapora- 
tion. The  blister  raises  rapidly  and  should  then  be  removed  with  scissors.  Morphine, 
Atropine,  Quinine  and  Strychnine,  are  the  agents  generally  used  in  this  manner,  but  the 
method  is  painful  and  unpopular. 

Inoculation  is  the  introduction  of  medicinal  agents  through  the  scraped  or 
punctured  skin  by  an  operation  similar  to  that  employed  for  vaccination. 

CLASSIFICATION  OP  MEDICINES. 

Every  medicine  should  be  first  studied  as  an  individual,  both  with  respect 
to  its  physiological  actions  and  its  therapeutical  applications.  When  the  stu. 
dent  has  thus  familiarized  himself  with  the  characteristic  features  of  each 
article  of  the  Materia  Medica,  he  may  commence  to  seek  out  their  more 
delicate  lights  and  shades,  by  comparing  them,  one  with  another,  according  to 
their  general  scope  of  action  and  application.  In  order  to  do  this  intelligently, 
some  method  of  classification  becomes  necessary,  to  guide  and  direct  the  mind, 
and  to  assist  the  memory,  in  grasping  the  subject  with  a  firm  grip. 

Stimulants  and  Sedatives. 

Stimulant,  {stimulus^  a  goad), — is  a  term  which  is  used  in  various  senses 
when  applied  to  medicinal  agents.  It  is  properly  employed  when  used  to 
designate  the  action  of  any  agent  which  increases  the  organic  activity  of  any 
part  of  the  organism.  AlcohoUc  preparations  are  commonly  termed  <*  stimu- 
lants,'' though  their  action  is  that  of  a  true  narcotic.  Diffusible  Stimulants 
are  those  which  have  a  prompt  but  transient  effect,  as  Alcohol,  Ammonia, 
Camphor,  Ether,  etc.  Spinal  Stimulants  exalt  the  functions  of  the  spinal 
cord,  as  Strychnine.  Cerebral  Stimulants  those  of  the  brain,  as  Opium.  We 
also  have  Cardiac,  Vaso-motor,  Renal,  Stomachic,  Hepatic,  Intestinal,  and 
Cutaneous  Stimulants,  and  many  others,  according  to  the  special  seat  of  the 
action  in  each  case. 

Sedatives,  {sedo,  to  allay), — are  agents  which  lessen  the  functional 
activity  of  oi^ns,  lower  motility  and  diminish  pain,  and  so  exert  a  soothing 
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influence  on  the  system.  So  we  have  General  SedaHves^  which  indade  6ie 
narcotics  and  anaesthetics, — the  Local  Sedatives,  which  affect  a  part  onlj,— 
also  Pulmonary,  Spinal,  Nervous,  Vascular,  Cardiac  Sedatives, etc.,  all  of  whkk 
will  be  indicated  under  their  appropriate  titles. 

All  the  groups  which  follow  are  merely  local  applications  of  the  two  foit- 
going  grand  divisions. 

• 

Agents  acting  on  the  Nervous  System. 

Motor-Excitants — are  agents  which  increase  the  functional  activity  of  tbe 
spinal  cord  and  the  motor  apparatus,  producing  heightened  reflex  exdtabilkj, 
disturbances  of  motility,  and  tetanic  convulsions  when  given  in  lai^e  doses,— 
their  ultimate  result  being  motor  paralysis  from  over-stimulation.  Sach  aie 
Nux  Vomica  and  Ignatiay  with  their  alkaloids.  Strychnine  and  Bruciner- 
also  Thebaine  the  tetaniziug  alkaloid  of  Opium,  and  Ergot,  Picrotoxio, 
Digitalis,  Pilocarpine^  etc. 

Motor-Depressants — Slower  the  functional  activity  of  the  spinal  cord  and 
motor  apparatus,  and  in  large  doses  paralyze  them  directly.  The  piindpal 
members  of  this  class  are  Aicohol,  Ether,  Chloroform,  Opium,  Aconite,  Conhnn, 
Chloral,  Tobacco,  Lobelia,  Belladonna,  Gelsemium,  Methyl-Strychnine,  Me- 
thyl-Thebaine,  etc 

Cerebral  Excitants, — increase  the  functional  activity  of  tbe  cerdimi, 
without  causing  any  subsequent  depression  or  any  suspension  of  brain-iuDCtioo. 
The  chief  members  of  this  group  are  Camphor,  Cannabis,  Valerian,  Caflfeine, 
Theine,  Cocaine,  Tobacco,  Strychnine,  and  Alcohol  (in  small  doses). 

Deliriants, — excite  thb  functional  activity  of  the  higher  brain  to  such  i 
degree  as  to  disorder  the  mental  faculties,  and  produce  intellectual  confiisioo, 
loss  of  will-power,  delirium  and  even  convulsions.  They  are  all  narcoucs, 
though  narcotics  are  not  all  deliriants.  Among  these  agents  are  Belladoooa, 
Stramonium,  Hyoscyamus,  Cannabis  Indica,  Chloral,  Lupulus  (at  first),  OpiBn 
(at  first),  and  Alcohol  (in  full  doses). 

Cerebral  Depressants, — Slower  or  suspend  the  functions  of  the  higber 
brain  after  a  preliminary  stage  of  excitement  Under  this  head  may  be  io- 
cluded  the  Narcotics,  the  General  Anaesthetics,  the  Hypnotics,  and  many  of 
the  Antispasmodics, — ^all  of  which  act  upon  the  cells  of  the  convolntions,  and 
at  first  stimulating  the  cerebral  functions,  they  produce  after  a  time  stupor, 
coma,  and  insensibility.  The  principal  agents  of  this  class  are  Alcohol  (ia 
large  doses),  Opium,  Chloroform,  Bromides,  Chloral. 

Narcotics,  {ydpicTf,  stupor), — are  drugs  which  lessen  the  relationship  of  tb( 
individual  to  the  external  world  (Brunton.      At  first  excitant  to  the  \ufjofi 
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brain,  they  soon  cause  profound  sleep,  characterized  by  increasing  stupor, — 
and  if  the  dose  be  sufficient,  coma,  insensibility,  and  finally  death  by  paraljrsis 
of  the  centres  in  the  medulla  which  govern  respiration  and  the  other  functions 
of  organic  life.  Narcotics  are  closely  related  to  stimulants, — Alcohol  and 
Opium  being  good  illustrations,  in  the  different  stages  of  their  actions,  of 
stimulant  followed  by  narcotic  effects.  Such  agents  give  us  the  means  of 
lowering  hyper-acute  perception,  of  inducing  sleep,  and  of  soothing  the  vital 
functions  by  rest, — all  of  which  are  means  of  great  therapeutical  value.  The 
principal  narcotics  are  Opium,  Cannabis  Indica,  Alcohol,  Belladonna,  Humulus, 
Chloral,  Chloroform,  Ether,  etc. 

Hypnotics,  (vTrvof,  sleep), — are  agents  which  produce  sleep,  without 
causing  any  preliminary  cerebral  excitement,  by  bringing  the  brain  into  a 
favorable  condition  therefor.  Such  are  the  Bromides,  Chloral,  Paraldehyde, 
Cannabin  Tannate,  Methylal,  etc.,  described  under  Chloral  in  the  following 
pages. 

Analgesics  or  Anodynes,  {avy  without,  &^yoc,  odwff,  pain), — are  agents 
which  relieve  pain,  either  by  impairing  the  conductivity  of  the  sensory  nerve 
fibres,  or  by  depressing  the  cerebral  centres  of  perception  and  sensation. 
Opium  does  both,  and  hence  it  is  the  most  efficient  of  all  the  analgesics. 
The  General  Anodynes  act  "^hen  taken  internally,  and  affect  the  whole 
organism, — the  Local  Anodynes  affect  the  part  to  which  they  are  applied, 
some  by  direct  depression  of  the  terminal  nerve-organs  in  the  skin,  others  by 
reducing  the  local  circulation.  The  principal  agents  of  this  class  are  as 
follows, — 

General  Anodynes,  Local  Anodynes 

Opium,  (Morphine.)  Opium. 

Belladonna,  (Atropine.)  Belladonna. 

Stramonium,  (Daturine.)  Carbolic  Add. 

Hyoscyamus,  (Hyoscyamine.)  Cocaine. 

Gelsemium,  (Gelsemine.)  Veratrine. 

Aconite,  (Aconitine.)  Aconite. 

Ether,  Chloroform,  etc.  Chloroform,  etc. 

Anaesthetics,  (&v,  without,  atod^ic,  perception), — are  agents  which  tem- 
porarily destroy  sensation.  The  General  Anasthetics  are  volatile  substances, 
which,  when  inhaled,  produce  more  or  less  complete  unconsciousness  and  loss 
of  sensation,  (anaesthesia),  also  lessened  motor  power.  The  Local  Anasthetics 
act  similarly  to  the  local  anodynes,  (see  above),  except  that,  while  the  latter 
diminish  the  sensibility  of  the  part,  the  former  destroy  it  entirely,  for  a  time. 
The  principal  agents  belonging  to  this  group  are  the  following-named, — 
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General  Anesthetics.  Local  Anesthetics, 

Ether,  (Ethyl  Oxide),  (CjHj),©.  Extreme  Cold.   Ice.   Ether  Spray  or 
MethyUc  Ether,  (CH,),0.  Methyl  Chloride,  CH,a 

Chloroform,  (Bichlormethyl  Chloride).     Carbolic  Acid.     Creasote. 

Methylene  Bichloride,  CH,C1,.  Cocaine  and  its  salts. 

Ethylene  Bichloride,  C,H^C1,.  Oil  of  Turpentine. 

Ethylidene  Chloride,  CH,CHC1,.  Hydrocyanic  Add. 

Nitrous  Oxide,  N,0.  Veratrine. 

Antispasmodics,  {p-vri^  against,  aircusfidc,  a  spasm), — are  agents  whicli pre- 
vent  or  allay  spasm  of  voluntary  or  involuntary  muscles  in  any  portion  of  the 
organism.  In  this  group  is  included  a  long  list  of  drugs,  some  of  whkfa  ict 
by  tonic  stimulation  of  the  nerve-centres,  and  thereby  of  the  cooidiDatiBg 
power  and  the  circulation  (i),— others  by  direct  depression  of  the  motor  co- 
tres,  (2) — and  others  by  paralyzing  the  end-organs  of  the  vaso-mdor  ncfTO, 
(3).  A  few  depress  all  the  vital  functions  (4), — and  a  large  number  stimolatt 
the  muscular  fibres  of  the  intestines  to  expel  gaseous  accumulations  (5).  Tbe 
following  list  includes  the  principal  antispasmodics,  the  numbers  lefeniogto 
the  special  action  of  each,  as  stated  above,  viz. — 

Alcohol,  I  Aconite,  4  Bromides,  2 

Ether,  i  Tobacco,  4  Amyl  Nitrite,  2 

Camphor,  i  Lobelia,  4  Asafetida,  5 

Musk,  1,5  Hellebore,  4  Cajuput,  5 

Valerian,  i,  5  Hydrocy.Acid.  4  Aromatic  Oils,  5 

Codrdination  of  Movement,  or  the  Maintenance  of  the  Equilibriom,  is 
the  function  apparently  governed  by  the  cerebellum,  and  is  markedly  dis- 
turbed by  the  few  drugs  which  specifically  affect  that  organ,  chief  among  tbea 
being  Alcohol.  In  considerable  doses  this  drug  causes  a  staggering  gait,  and 
a  tendency  to  fall;  and  different  preparations  thereof  seem  to  affect  diffeitsc 
portions  of  the  cerebellum.  Intoxication  by  wine  or  beer  is  said  to  be  accos- 
panied  by  a  tendency  to  fall  sideways, — that  by  whiskey,  especially  \x^ 
whiskey,  an  inclination  to  fall  on  the  face, — and  that  by  cider  a  backward  ten- 
dency ;  and  these  disturbances  correspond  exactly  with  those  caused  by  iojvr 
to  different  lobes  of  the  cerebellum  (Brunton).  Apotnorphine  in  large  do5« 
seems  to  act  upon  the  cerebellum  or  corpora  quadrigemina,  as  the  aoinu^ 
poisoned  by  it  does  not  vomit,  but  moves  round  and  round  in  a  circle.  (Ideo^ 

Agents  affecting  the  Organs  of  Special  Sense. 

Mydriatics,— are  agents  which  cause  dilatation  of  the  pupil  of  the  ett 
(mydriasis).    Some  act  only  when  applied  locally,  others  only  when  talu* 
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internally, — ^but  the  principal  ones,  Atropint  and  its  congenen,  act  both  locally 
and  internally,  and  at  the  same  time,  produce  temporary  loss  of  accommodi^tioo, 
the  eye  remaining  focussed  for  distant  objects,  and  the  intra>ociilar  tension 
being  increased.  The  loss  of  accommodation  is  due  to  the  drug's  causing  pa- 
ndysis  of  the  ciliary  muscle, — and  the  dilatation  of  the  pupil  to  its  producing 
stimulation  of  the  end-organs  of  the  sympathetic  nerve,  and  paralysis  of  the 
end-organs  of  the  3rd  cranial  (motor  ocnli)  nerve ;  the  former  increasing  the 
power  of  the  radiating  muscular  fibres  of  the  iris,  and  the  latter  lessening  the 
power  of  its  circular  fibres.  The  smallest  quantity  of  Atropine  which  will 
afiect  the  pupil  is  stated  by  Bonders  as  the  yinArvT^^  ^^  ^  grain.  Cocaine  acts 
by  stimulation  of  the  ends  of  the  S3rmpathetic  alone,  and  does  not  paralyze  the 
3rd  nerve.  As  a  mydriatic  it  has  peculiar  qualities,  which  should  make  it  pre- 
ferred by  eye-surgeons.  These  are  referred  to  in  detail  in  the  body  of  the 
book  under  the  title  Erythroxylon.     The  chief  mydriatics  are — 

Atropine.  G>caine.  Anaesthetics,  (at  last). 

Hyoscyamine.        Duboisine.  Gelsemine,  (locally  only). 

Daturine.  Homatropin.         Belladonnine,  (internally  only). 

Myotics,  {jjAa^i  to  close), — are  agents  which  produce  contraction  of  the 
pupil  (myosis).  The  principal  local  myotic,  and  the  only  one  used  in  oph- 
thalmic practice  is  Eserine,  which  acts  by  stimulating  the  circular  muscular 
fibres  of  the  iris, — at  the  same  time  contracting  the  ciliary  muscle  so  that  the 
eye  is  accommodated  for  near  objects  only,  and  diminishing  intra-ocular  ten- 
sion,— ^in  all  of  which  respects  it  exactly^  antagonizes  the  action  of  Atropine, 
(see  above).    The  other  myotics  are  as  follows,  viz. — 

Hlocarpine.        Ergot  Nicotine  (locally). 

Muscarine.  Gelsemine  (internally).      Anaesthetics  (at  first  myotics. 

Morphine.  Lobeline  (internally).  but  mydriatics  at  last). 

Ocular  Sensibility  is  increased  by  Strychnine,  the  vision  being  thereby 
rendered  more  acute,  and  the  field  of  vision  being  enlarged.  This  drug  also 
increases  the  field  of  vision  for  blue  colors,  while  Eserine  diminishes  it  for  red 
and  green,  and  Santonin  causes  objects  to  appear  of  a  violet  color  at  first,  and 
<tf  a  greenish-yellow  color  afterwards. 

Amblyopia,  or  impairment  of  vision  due  to  nerve  changes,  is  often  produced 
temporarily  by  Quinine,  and  may  be  permanently  induced  by  Alcohol,  Tobacco, 
Lead  and  Urea-poisoning. 

Visions  are  caused  by  several  drugs,  the  action  of  which  is  probably  exerted 
on  the  sight-centres  in  the  cerebrum  (angular  gyrus  and  occipital  lobes), — 
rather  than  on  the  eye  itself.  The  delirium  and  hallucinations  produced  by 
Alcohol  are  familiar  examples, — the  objects  raised  thereby  being  invariably 
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animals,  as  snakes,  toads,  dogs,  etc.  Cannabis  Indica  often  causes  pl( 
visions,  while  Sodium  Salicylate^  in  some  persons,  prodaces  very  disagreeabk 
ones.  The  Bromides^  if  taken  in  continued  large  doses,  may,  in  the  typhoid 
condition  which  follows,  cause  visions  of  such  intense  character  that  they  ne 
often  impressed  permanently  on  a  brain  which,  at  the  time,  was  utterly  iiiic» 
scious  of  all  its  real  surroundings.  Digitalis  may  produce  subjective  seosi^ 
tions  of  the  continued  presence  of  light, — and  Cannabis  Indica^  among  de 
many  curious  effects  produced  by  its  ingestion  in  large  doses,  frequently  gives 
origin  to  similar  disturbances  of  the  visual  function,  of  indefinite  and  nriej 
character. 

The  Bar  is  affected  by  several  drugs.  Strychnine  and  Morphine  inoose 
the  excitability  of  either  the  auditory  nerve,  or  the  auditory  centre  in  the  sb{» 
rior  temporo-sphenoidal  convolution, — making  that  faculty  much  more  acsk 
than  normal.  Quinine^  Antipyrine,  and  Salicin  produce  hyperemia  of  te 
auditory  apparatus,  and  cause  subjective  noises,  such  as  humming,  buzzing  • 
ringing,  which  are  very  unpleasant  to  their  subject. 

The  Smell  is  rendered  more  acute  by  Strychnine,  and  is  depressed  bji 
the  cerebral  depressants,  and  by  such  agents  as  cause  changes  in  the  lad 
mucousmembrane,  as  Potassium  Iodide, 

The  Taste  is  not  heightened  or  lowered  as  a  faculty  by  any  drugs  thit  ft 
know  of.  Each  substance  makes  its  own  peculiar  impression  on  the  ner^ 
organs  of  taste,  and  that  of  one  agent  may  be  so  potent  as  to  overcome  tk 
impression  left  by  another  agent.  The  so-called  "  after-taste  "  of  drugs  is  o&n 
entirely  different  to  their  original  taste,  and  substances  which  are  excreted  ^ 
the  salivary  glands,  (the  Iodides,  etc.)  leave  a  very  persistent  after-taste  behil 
them. 

Agents  acting  on  Respiration. 

Respiratory  Stimulants,  exalt  the  function  of  the  respiratory  centres  i 
the  medulla,  quickening  and  deepening  the  breathing.  The  most  impoiari 
of  these  agents  are — Strychnine,  Atropine,  Thebaine,  Digitalis,  .Ammoil 
Heat,  Electricity,  Tobacco  (briefly),  Alcohol  (briefly).  Ether  (briefly), 
Opium  (in  small  doses). 

Respiratory  Depressants,  lower  the  action  of  the  respiratory  centre,  la 
dering  the  respirations  slow  and  shallow.     The  chief  members  of  this 
are — Opium  (in  fiill  doses),  Gelsemium,  Aconite,  Veratrine,  Conium,  Chi' 
Alcohol,  Ether,  Chloroform,  Caffeine,  Cold,  etc.     Many  of  these  at  first 
the  centre,  but  soon  depress  it. 

Pulmonary  Sedatives  relieve  cough  and  dyspnoea,  by  lessening  the  irrital 
either  of  the  respiratory  centre  or  of  the  nerves  of  respiration.     Some  aa 
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direct  depression  of  the  respiratory  centre,  (as  the  Depresianis  abo>ye  enumer- 
ated);— others  by  lessening  local  congestion,  as  the  Expectorants^  (see 
below) ; — and  others  by  lowering  the  excitability  of  the  vagus  end-organs  in 
the  lungs  and  other  afferent  filaments  throughout  the  respiratory  tract.  The 
most  powerful  of  these  directly  sedative  agents  is  Opium^  and  next  are  Hydro- 
cyanic Acid  and  Fotcusium  Cyanide,  Others  are — Belladonna  and  its  con- 
geners,  which  stimulate  the  centre  but  depress  the  vagus  end-organs,  and 
arrest  secretion  in  the  bronchi ; — Cannabis  Indica,  Quebracho,  Codeine,  Amyl 
Nitrite,  Turpentine,  Iodide  of  Ethyl,  Conium,  Tobacco,  etc. 

Expectorants,  {ex^  out  of,pectus,  the  breast), — are  agents  which  modify 
the  broncho-pulmonary  mucous  secretion,  and  promote  its  expulsion.  They, 
consequently,  act  as  pulmonary  sedatives,  indirectly ;  and  are  subdivided  into — 

Nauseating  Expectorants,  in  small  doses  increase  osmosis  from  the 
inflamed  mucous  membrane,  in  large  doses  cause  vomiting  and  the  mechanical 
expulsion  of  the  mucus.  They  also  increase  secretion  generally,  and  lower 
the  blood- pressure.  Such  are  Antimonial  salts,  (Tartar  Emetic,  etc.),  Ipecacu- 
anha,  Lobelia,  Jaborandi,  Apomorphine,  Alkalies,  etc. 

Stimulant  Expectorants, — are  eliminated  from  the  system  largely  by  the 
bronchial  mucous  membrane,  which  they  at  the  same  time  stimulate,  thus 
altering  its  secretion,  and  facilitating  expectoration.  They  diminish  secretion 
generally,  and  increase  the  blood-pressure,  and  include  the  Ammonium  salts. 
Balsams  of  Peru  and  Tolu,  Benzoin,  Ammoniac,  Squill,  Senega,  Nux  Vomica, 
Terebinthinates,  Sulphur,  Saccharines  and  Acids. 

Ciliary  Excitants, — ^promote  the  expulsion  of  bronchial  mucus  by  their 
reflex  excitation  of  the  tracheal  and  bronchial  cilia  when  dissolved  in  the 
mouth.  This  group  includes  such  agents  as  the  Chlorides  of  Ammonium  and 
Sodium,  Potassium  Chlorate,  and  Gum  Acacia. 

Errhines  and  Sternutatories, — are  agents,  which,  when  locally  applied 
to  the  nasal  mucous  membrane,  produce  sneezing  and  increase  of  the  nasal 
secretion.  The  first  term,  (ev,  in,  plv,  the  nose),  is  usually  applied  to  substances 
which  simply  increase  the  mucous  discharge, — the  second,  (sternuto,  to  sneeze), 
to  those  which  invariably  produce  the  violent  expiratory  effort  called  sneezing. 
Both  should  be  in  powder-form  for  application.  Another  result  of  their  use  is 
the  stimulation  of  the  vaso-motor  centre  at  the  same  time  that  they  excite  the 
respiratory  centre, — thus  producing  a  contraction  of  the  smaller  vessels  through- 
out the  body,  and  consequently  a  general  rise  in  the  blood-pressure.  This 
class  includes — Ammonia-vapor  (dilute),  Cubebs  smoke,  etc.,  which  are  simple 
errhines, — and  the  vapor  of  stronger  Ammonia-water,  Tobacco,  Ipecacuanha, 
Sanguinaria,  Ginger,  Veratrum  Album,  etc.,  in  powder,  as  snuff. 
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Agents  acting  on  thk  Circulation. 

Cardiac  Stimulants — are  such  agents  as  rapidly  increase  the  force  ud 
frequency  of  the  pulse,  in  depressed  conditions  of  the  cardiac  apparatus.  Tk 
most  rapid,  energetic  and  available  agents  of  this  class  are  Ethr^AkoUy 
Heat  and  Ammtmia,  the  last-named  also  stimulating  the  vaso-motor  ceotit 
The  list  also  includes — Sparteine,  Atropine,  Cocaine,  Morphine  (in  smi 
doses),  Camphor,  Chloroform,  Turpentine,  the  Aromatic  Oils,  Coosterinti- 
tion,  the  continuous  Galvanic  Current,  Nitro-glycerin,  etc. 

Cardiac  Tonics, — in  moderate  doses  stimulate  the  cardiac  musde,  sloiis; 
and  lengthening  its  contractions ; — ^but  in  large  doses  they  produce  irrcgii 
action  of  the  heart,  and  some  of  them  may  cause  sudden  death  by  synco^xi: 
pushed  to  a^y  great  extent.  The  typical  agent  of  this  class  is  DigitaRi,i!^ 
also  contracts  the  arterioles  and  greatly  increases  the  blood-pressure.  Otben 
less  powerful  and  correspondingly  safer,  are — Convallaria,  Strophanthiis,Sq^ 
Cimicifuga,  and  Erythrophloeum.  The  list  also  includes  Caffeine,  Strycbk 
Helleborein  and  Adonidin  (from  Adonis  vemalis). 

Cardiac  Sedatives, — lessen  the  force  and  frequency  of  the  heart's  icta 
They  are  used  to  control  palpitation  and  overaction  of  that  oi^an,  also  to  s> 
the  pulse  in  febrile  conditions  in  sthenic  subjects,  especially  when  local  infic 
mation  is  the  exciting  cause  thereof.  Most  of  them  are  direct  cardiic  poise 
depressing  both  the  heart- muscle  and  the  motor  ganglia.  This  list  indadfi- 
Aconite  and  Veratrum  Viride^  also  Muscarine,  Pilocarpine,  Saponin,  Hriv 
cyanic  Acid,  Antimony,  Potassium  salts  and  Digitalis, — the  last-named  acx; 
as  a  sedative  by  stimulation  of  the  vagus  centre  and  the  cardiac  muscle,  sk)Vn 
the  rate  and  giving  regular  rhythm  to  the  action  of  the  heart. 

Vascular  Stimulants, — dilate  the  peripheral  vessels,  and  increase  3 
peripheral  circulation ;  thus  equalizing  blood-pressure  and  preventing  iotrs 
congestions.  The  most  useful  are  Alcohol  and  Ether ^  as  they  stimobte  ^ 
action  of  the  heart  simultaneously  with  the  vascular  relaxation.  The  ^ 
chief  members  of  the  group  are — ^Nitrites,  Nitro-glycerin,  Nitrous  Ether,  U?^ 
Ammonii  Acetatis,  Opium  with  Ipecac,  (as  in  Dover's  powder),  and  H^ 
applied  locally  by  poultices,  etc. 

Vascular  Tonics  and  Sedatives, — are  a  group  of  agents  which  iocictf 
the  contractile  power  of  the  arterioles,  thereby  lessening  the  capillary  drcA 
tion,  and  raising  the  blood-pressure.  They  do  this  by  a  stimulating  aa> 
upon  either  the  vaso-motor  centre  or  its  mechanism  in  the  walls  of  the  reatt 
Their  most  important  uses  are  the  checking  of  hemorrhages,  and  the  csc^ 
short  of  local  inflammations.  This  group  is  well  represented  by  Erpi  ■ 
Digitalis^  and  besides  these  it  includes — Squill,  Opium  in  small  doses,  Sny^ 
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nine.  Salts  of  Iron,  Lead  and  Silver,  Hamamelis,  and  Cold,  applied  locally, — 
as  by  the  Ether  spray,  or  evaporating  lotions  containing  Alcohol,  Vinegar, 
Ammonium  Chloride,  etc. 

Agbnts  acting  on  the  Digsstivk  System. 

Dentifrices,  {dens,  a  tooth,  frico,  I  rub), — ^are  medicated  pastes  or  pow- 
ders employed  with  a  stiff  brush  to  cleanse  the  teeth  and  gums.  Their  base  is 
usually  Chalk,  for  its  mechanical  action  and  its  alkaline  quality;  besides  which, 
there  should  be  some  antiseptic,  as  Quininet  Borax,  etc.,  and  an  aromatic 
stimulant,  like  Myrrh, 

The  Teeth  are  injuriously  affected  by  several  drugs,  especially  the  Mineral 
Acids,  and  the  Persalts  of  Iron.  These  should  always  be  administered  through 
a  glass  tube,  and  the  mouth  should  be  rinsed  out  afterwards  with  a  weak 
alkaline  solution. 

Dental  Anodynes,  employed  locally  in  toothache  due  to  caries  exposing  a 
nerve  filament,  are  Aconite,  Opium  and  Cocaine  salts^ — also  Carbolic  Acid, 
Creasote,  Chloral  and  Potassium  Chlorate.  A  solution,  containing  the  three 
first- named,  applied  on  a  pledget  of  cotton,  will  promptly  relieve  whenever  the 
nerve  is  accessible.  Chloral  should  never  be  employed  for  this  purpose,  as  in 
solution  sufficiently  strong  to  be  of  any  service  it  is  very  apt  to  cause  sloughing 
of  the  gum,  especially  if  injected  thereinto  by  a  hypodermic  S3rringe,  as  is 
frequently  done  by  ignorant  dentists,  who  advertise  the  *'  extraction  of  teeth 
without  pain." 

Sialogogues,  {aUikav,  saliva,  hyta,  to  carry  off), — are  drugs  which  promote 
the  secretion  and  flow  of  saliva  and  buccal  mucus.  They  may  be  subdivided 
into  two  groups,  viz. — 

Topical  Sialogogues, — which  act  by  reflex  stimulation, — ^including  the  Acids 
and  Alkalies,  Ether,  Chloroform,  Mustard,  Ginger,  Pyrethrum,  Mezereon, 
Tobacco,  Cubebs,  Capsicum,  Rhubarb,  etc. 

General  Sialogogues, — which  influence  the  glands  or  their  secretory  nerves, 
viz. — Pilocarpus  (Jaborandi),  Muscarine,  Physostigma,  Ipecac,  Iodides,  Mer- 
curials and  Antimonials,  etc. 

Antisialics,. — are  agents  which  diminish  the  secretions  of  the  salivary  and 
buccal  glands.  The  typical  member  of  this  group  is  Atropine,  which  acts 
by  paralyzing  the  terminal  filaments  of  the  secretory  nerves.  Physostigma 
antagonizes  this  paralysis,  but  in  large  doses  acts  also  as  an  antisialic,  by 
lessening  the  blood-supply  to  the  glands.  Opium  diminishes  this  secretion 
among  many  others,  and  also  lessens  the  excitability  of  the  reflex  centre,  by 
which  the  secretion  is  largely  stimulated.    Others  acting  locally  are — Lime, 
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Soda,  lithia.  Magnesia,  Borax,  PotassHtm  Chlorate,  and  insipid  or  nanseoos 
articles  of  food  or  medicine. 

Refrigerants, — are  remedies  which  impart  a  sensation  of  coldness,  (^^ 
frigero^  to  cool),  and  thereby  allay  thirst  and  restlessness.  Among  them  an 
the  Vegetable  and  Mineral  Acids,  (greatly  diluted,  especially  the  latter],  Ice, 
Cold  Water,  Effervescing  drinks,  Fruit  juices,  and  many  diaphoretics. 

Qastric  Tonics  or  Stomachics, — ^increase  the  appetite  and  promote  gtstiic 
digestion.  Some  act  by  stimulating  the  production  of  the  gastric  juice,— anuof 
which  are  Alkalies  before  meals;— others  by  stimulating  the  local  circolatioo,- 
as  the  Aromatic  Oils,  Aromatic  Bitters,  Alcohol,  Ether,  etc.; — and  several  by 
exciting  the  activity  of  the  nervo-muscular  apparatus  of  the  stomach,— A«x 
Vomica,  Arsenic,  Hydrastis,  dilute  Acids,  etc.  The  various  Digatat' 
Ferments,  such  as  Pepsin,  Ingluvin,  and  dilute  HCl  Acid,  are  adjuvants  to 
digestion,  and  are  used  to  supplement  the  gastric  juice  when  defideot  b 
quantity  or  quality. 

Acids,^-considered  physiologically  and  therapeutically,  are  medicines  whid 
in  concentrated  form  act  usually  as  caustics,  to  destroy  the  tissues ;  but  wbes 
administered  internally  in  medicinal  doses  they  check  the  production  of  glafl^ 
having  acid  secretions  if  coming  in  contact  with  the  mouths  of  their  ducts,- 
and  increase  the  production  of  those  having  alkaline  secretions.  Thus,  a  dilctt 
4zd^  given  before  meals  will  check  the  production  of  the  acid  gastric  juiceM 
will  stimulate  that  of  the  alkaline  pancreatic  juice.  They  should  always  b: 
largely  diluted  for  internal  administration.  The  principal  Acids  are  Acetk, 
Citric  and  Benzoic,  from  the  vegetable  kingdom,  and  Nitric,  Phosphonc- 
Sulphuric  and  Hydrochloric  from  the  mineral  kingdom. 

Alkalies,  or  Ant-acids, — from  the  same  stand-point,  are  agents  vbid 
neutralize  acids,  also  act  as  escharotics  on  the  tissues,  and  check  alkaline  ao^ 
stimulate  acid  secretions,  when  in  contact  with  the  mouths  of  the  ducts  of  ^ 
glands  producing  them.  Thus,  a  dilute  alkali  given  before  meals  will  sti»> 
late  the  production  of  the  acid  gastric  juice,  and  if  applied  to  the  mouth  of  ti« 
pancreatic  duct  will  check  the  secretion  of  the  alkaline  pancrecUic  juice.  A- 
kalies  may  be  subdivided  into  two  groups,  named,  from  their  physiologia- 
actions, — Direct  Ant-acids^  those  which  lessen  the  acidity  in  the  stomach,  »- 
Indirect  or  Remote  Antacids,  which  have  no  power  over  the  acidity  in  tbf 
stomach,  but  are  oxidized  in  the  blood,  and  excreted  as  Carbonates  in  the  uriat 
and  lessen  its  acidity.  The  following  List  of  Alkalies  comprises  the  chief  me* 
bers  of  both  groups,  and  also  some  which  have  the  actions  of  both.  Tbc* 
should  all  be  largely  diluted  before  administration. 
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DIRECT  ANTACIDS.  REMOTE  ANTACIDS. 

(^Lessen  acidity  in  the  Stomach.)  {^Lessen  acidity  of  the  Urine.) 

Liquor  Potassae.     Liquor  Sodse.  Liquor  Potassse.     Liquor  Sodae. 

Carbonates  and  Bicarbonates  of  Carbonates  and  Bicarbonates  of 

K,  Na,  Li,  Mg,  and  NH^.  K,  Na,  Li,  Mg,  and  NH^. 

Lime-water.    Chalk.  Potassium  Acetate,  Citrate,  Tartrate 

Calcined  Magnesia  (Magnesia)  and  Bitartrate. 

Ammonium  Carbonate.  Sodium  Acetate  and  Citrate. 

Aromatic  Spirit  of  Ammonia.  Lithium  Citrate. 

Bmetics  {kfiku,  to  vomit), — are  i^nts  which  cause  vomiting.  They  are 
sttbdivided  into  two  groups,  viz. — 

Local  Emetics, — act  by  irritating  the  end-organs  of  the  gastric,  (Esophageal 
or  pluuyngeal  nerves,  and  by  reflex  irritation  of  the  vomiting  centre.  They  in- 
dude — Alum,  Mustard,  Salt,  the  Sulphates  of  Zinc,  Copper  and  Mercury, 
Tepid  Water  in  quantity,  etc. 

Systemic,  or  General  Emetics, — act  by  direct  irritation  of  the  vomiting  centre 
in  the  medulla,  through  the  medium  of  the  circulation.  Among  them  are — 
Ipecac  (Emetine),  Apomorphine,Tartar  Emetic, Veratrine,  Seneg&,  Squill,  etc., — 
also  Opium  and  its  alkaloids  Morphine  and  Codeine,  which  cause  vomiting  as 
one  of  their  after-effects,  though  ordinarily  classed  among  the  anti-emetics. 

Anti-emetics, — are  agents  which  lessen  nausea  and  vomiting,  some  by  a 
local  sedative  action  upon  the  end-organs  of  the  gastric  nerves,  the  Local 
Gastric  Sedatives', — others  by  reducing  the  irritability  of  the  vomiting  centre  in 
the  medulla,  the  General  Sedatives.  The^  principal  Anti-emetics  are  the  fol- 
lowing- named  substances,  viz. — 

Local  Gastric  Sedatives,  General  Sedatives. 

Arsenic.    Bismuth.    Ice.  Alcohol.    Amyl  Nitrite. 

Alcohol.    Belladonna.    Opium.  Nitroglycerin.    Chloral. 

Alum.    Creasote.    Ipecac.  Opium.     Morphine. 

Calomel.    Cerium  Oxalate.    Cocaine.       Hydrocyanic  Acid.     Bromides, 

Of  these  the  most  generally  efficient  is  Cocaine,  in  6-minim  doses  of  a  4  per 
cent,  solution  every  hour  by  mouth,  for  two  or  three  doses. 

Carminatives,  (carmino,  to  soothe), — aid  in  the  expulsion  of  gas  from  the 
stomach  and  intestines,  by  increasing  peristalsis,  stimulating  the  circulation, 
etc.  They  are  also  diffusible  stimulants.  The  most  important  members  of  this 
dass  are  as  follows,  viz.-— 

Asafetida.  Camphor.  Oil  of  Anise. 

Capsicum.  Ginger.  Oil  of  Cinnamon. 

Cardamom.  Mustard.  Oil  of  Peppermint. 

Fennel.  Pepper.  Oil  of  Pimento. 
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Cathartics,  or  Purgatives,  (icaBalpo),  purgo^  to  cleanse), — are  t^ 
which  increase  or  hasten  the  intestinal  evacuations.  According  to  thdr  vanoes 
degrees  and  modes  of  action,  they  are  subdivided  into  several  groaps,  s 
follows, — 

Laxatives^  or  Aperients^ — include  those  which  have  the  most  modmte 
action,  of  which  Sulphur  is  the  type,  the  group  including  also  Magnesia,  ¥t^ 
Prunes,  Tamarinds,  etc. 

Simple  Purgatives, — cause  active  peristalsis,  and  some  irritation  and  grip* 
ing.  Senna  is  the  type  of  this  group,  its  list  also  including  Rhubaib,  Calomd, 
Castor  oil,  Aloes,  etc. 

Drastic  Purgatives, — act  still  more  intensely,  causing  large  watery  stooli, 
with  much  griping  pain,  tenesmus  and  borborygmi.  Jalap  is  a  representabK 
drastic,  and  the  other  chief  agents  of  the  group  are  Colocynth,  Elaterioi, 
Scammony,  Gamboge  and  Croton  oil;  all  of  which  are  irritant  poisons  inkp 
doses. 

Saline  Purgatives, — increase  peristalsis,  promote  osmosis,  stimulate  6x 
glands,  and  thus  produce  free,  watery  evacuations.  The  most  commonly  nsed 
Saline  is  Magnesium  Sulphate,  the  well-known  "  Epsom  salts,"  but  thelistis 
a  long  one,  including  all  neutral  salts  of  metals  of  the  alkalies  or  alka&K 
earths,  such  as  the  Sulphates  of  Potassium  and  Sodium,  the  Phosphate  oi 
Sodium,  the  Tartrate  and  Bitartrate  of  Potassium,  the  Tartrate  of  Sodint 
and  Potassium,  etc. 

Hydragogue  Purgatives,  (i>d(jp,  water),— include  the  most  active  of  the 
drastics  and  the  salines,  those  which  remove  a  large  quantity  of  water  fromtbe 
vessels.  Elaterium,  Gamboge,  Potassium  Bitartrate,  and  Croton  oil,  are  tbe 
chief  Hydragogues. 

Cholagogue  Purgatives,  (;t<>^»  bile), — stimulate  the  flow  of  bile,  caoaag 
green-colored  or  "  bilious  "  stools.  Podophyllin  is  the  typical  cbolagogue,- 
the  others  being  Aloes,  Rhubarb,  Euonymin,  Iridin,  and  the  Mercurials. 

Intestinal  Astringents  contract  the  intestinal  vessels,  diminishing  tk 
exudation  therefrom  and  lessening  the  fluidity  of  the  fecal  discharges.  Tk 
chief  members  of  this  class  are  the  diluted  Mineral  Acids,  and  Acetic  Adi 
Lead  Acetate,  Silver  Nitrate,  Alum,  Tannic  and  Gallic  Acids,  Zinc  Odde, 
Copper  Sulphate,  and  the  Persalts  of  Iron.  Of  these,  the  six  last-named  tit 
the  most  powerful,  and  have  a  strong  constringing  action  upon  the  intestinii 
mucous  membrane,  as  well  as  their  ordinary  astringent  action  upcm  its  vess^ 

Cholagogues,  and  Hepatic  Stimulants, — are  two  groups  of  agents  whkb 
have  a  marked  selective  action  upon  the  biliary  secretion,  hence  the  tas 
Cholagogue,  from  x^^*  (^^  bile),  and  dyw,  (to  bring  away).    The  Heptfi: 
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Stimulants  increase  the  functional  activity  of  the  liver-cells,  and  the  amount 
3f  bile  secreted ;  while  the  Cholagogues  remove  the  bile  from  the  duodenum, 
interfering  temporarily  with  the  entero-hepatic  circulation,  and  preventing  the 
reabsorption  of  bile  by  the  portal  vessels.  Some  Hepatic  Stimulants  are  also 
:holagog^es,  others  are  not ; — ^while  the  Cholagogues  proper  act  indirectly  as 
hepatic  stimulants,  by  carrying  off  the  bile  and  thereby  urging  the  liver  to 
>ecrete  more.      The  following  List  includes  the  principal  drugs  in  both 

TTOUpS. 

Cholagogues^  and  Stimulants^ — Aloes,  Podophyllin,  Iridin,  Baptisin,  Jalapin, 
Buonymin,  Arsenic,  Rhubarb,  Colchicin,  G)locynthin,  Sodium  Phosphate, 
Potassium  Sulphate,  Sodium  Sulphate,  etc. 

Cholagogues^ — Mercurous  Chloride,  (Calomel),  Pil.  Hydrargyri,  Mercury 
with  Chalk,  etc 

Hepatic  Stimulants t — Mercuric  Chloride,  (Corrosive  Sublimate),  Nitro-hydro- 
chloric  Acid,  Nitric  Acid,  Benzoic  Acid,  Sodium  Benzoate,  Ammonium 
Chloride,  Sodium  Bicarbonate,  Ipecac,  Antimony,  Guaiac,  etc. 

Hepatic  Functions,  other  than  the  biliary,  are  stimulated  by  the  following- 
named  drugs,  viz. — 

The  Glycogenic  Function  is  stimulated,  and  the  production  of  Glycogen 
increased,  by — Sodium  Bicarbonate,  Amyl  Nitrite  and  Nitro- hydrochloric  Acid. 

Urea  is  Increased- — ^by — ^Arsenic,  Antimony,  Ammonium  Chloride,  Iron  and 
Phosphorus. 

Hepatic  Depressants — Slower  the  functional  activity  of  the  liver,  certain 
drugs  acting  upon  certain  of  its  functions,  as  follows,  viz. — 

Bile-production  Lessenedhy — Opium,  Quinine,  Alcohol,  Acetate  of  Lead,  and 
many  purgatives. 

Glycogen  Diminished  by — Opium,  Morphine,  Codeine,  Phosphorus,  Arsenic 
and  Antimony. 

Urea  Leesened  by — Opium,  Morphine,  Colchicum,  Alcohol  and  Quinine. 

The  Pancreas  is  stimulated  to  increased  secretion  by  ^iher  given  internally, 
also  by  galvanism  of  the  gland  itself.  It  is  depressed  by  Atropine^  or  by  any 
agent  which  induces  nausea  and  vomiting. 

Anthelmintics,  {avri,  against,  iXfuvgt  a  worm),  are  drugs  which  destroy 
(vermicides),  or  expel  (vermifuges)  worms  inhabiting  the  intestinal  canal.  The 
principal  vermifuges  are  the  purgatives  Castor  Oil,  Jalap  and  Scammony, — and 
the  vermicides  are  classed  according  to  the  worm  they  are  each  most  efficient 
s^ainst,  thus, — 

Thread-worm^  ( Oxyuris  Vermicularis) — Alum,  Sulphate  of  Iron,  Lime- 
water,  Quassia,  Sodium  Chloride,  Tannin, — all  by  enema. 
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Hound-worm,  {Ascaris  Lumbricoides)^ — Santonin,  Spigelia,  ChenopodimB, 
Azedarach,  internally. — ^with  Senna  or  Calomel. 

Tape^oorms,  (  Tania,  etc.)^ — Filix  mas,  Kamala,  Koosso,  Granatnm,  (Fdl^ 
tierine),  Pepo,  Turpentine,  Chloroform. 

Agents  affecting  Metabolism. 

Restoratives, — ^promote  the  constructive  metamorphosis,  and  include  the 
Foods,  Haematics,  Tonics  and  many  Stimulants. 

Foods, — supply  material  to  renew  some  structure  of  the  body,  or  to  maintam 
some  vital  process;  and  are  derived  from  the  three  natural  kingdoms,—^ 
vegetable,  animal,  and  mineral, — as  Oils  and  Fats,  Sugar,  Starch,  Gum,  Water, 
Alcohol,  Calcium  Phosphate,  Sodium  Chloride,  etc. 

Hamatics,  {aifM,  the  blood), — augment  the  quantity  of  hxmatin  in  the  blood, 
enriching  its  red  corpuscles,  and  thus  restoring  the  quality  of  that  tissue.  Ther 
consist  principally  of  Iron  and  Manganese,  and  their  compounds. 

Tonics,  {t6voc,  tension),  improve  the  tone  of  the  tissues  on  whicli  they  hait 
specific  action,  increasing  the  vigor  of  the  entire  S3rstem.  Those  which  act 
most  generally  are  Strychnine,  Quinine,  Iron,  and  the  Vegetable  Bitten;— 
those  acting  more  on  particular  organs  will  be  found  enumerated  nnder  6k 
titles  of  the  organs  or  tissues  which  they  affect  specifically, — as  Cardiac  Tgs- 
ics.  Respiratory  Stimulants,  etc. 

Alteratives, — are  agents  which  ati^r  the  course  of  morbid  conditions,  moS- 
fying  the  nutritive  processes  while  promoting  waste,  and  thus  indirectly  cmiog 
many  chronic  diseases.  Mercury,  Iodine  and  Arsenic  are  the  t)rpical  ahen- 
tives,  the  first  breaking  up  new  deposits,  the  second  stimulating  the  absorbeoi 
circulation,  and  the  last  acting  like  the  first  on  pulmonary  deposits,  and  beti^ 
almost  specific  to  the  chronic  diseases  of  the  skin.  Those  who  denounce  the 
term  Alterative  as  "  a  cloak  for  ignorance,"  have  never  been  able  to  replace 
it  by  any  more  definite  designation  for  a  group  of  agents  whose  efifects  upon 
disease  zxt  facts  of  clinical  medicine.  The  principal  Alteratives  are  the  thm 
above-named,  also  Antimony,  Aunun,  Colchicum,Guaiacum,  Sulphur,  StilUngii, 
Xanthoxylum,  Calcium  Chloride,  Phosphorus,  Cod-liver  Oil,  etc.  A  sub- 
division may  be  formed  of  the — 

Resolvents  or  Discutients,  {resolvo,  to  unbind,  discutuf,  to  dissipate), — ageols 
which  promote  the  absorption  of  morbid  products,  probably  by  stimulating  the 
lymphatic  system.  This  group  includes  Mercury,  Arsenic,  Iodine  and  Cad- 
mium, also  such  local  measures  as  Poulticing  and  Counter-irritation. 

The  Destructive  Metamorphosis  of  the  tissues  is  promoted  by  a  ln^ 
number  of  agents,  most  of  which  are  classed  as  Alteratives  or  as  Astringents," 


(d)  Promoting  Heat- loss ^  by    - 
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:he  principal  ones  being  the  following,  viz. — the  Alkalies,  Vegetable  Acids, 
Metals  and  their  salts,  G>lchicum,  Sulphides,  Iodides,  Stillingia,  Xanthoxylum, 
Tannic  and  Gallic  Acids,  and  the  Vegetable  Astringents. 

Afetabolistn  may  be  diminished  by — Alcohol,  Glycerin,  Oils  and  Fats,  Salidn, 
[Quinine,  Resorcin,  Chinoline,  etc. 

Antipyretics,  {hvTi^  against,  frvperdc,  fever), — are  agents  which  reduce 

bigh  body-temperature.    This  may  be  done  by  5  different  actions  working 

jpon  2  principal  lines,  viz. — By — 

,v-         .       TT   .        ,    .'       ,      r(')«  Diminishing  tissue-change. 
(a)  Lessening  Heat-productton^  oy  \  1  \    t^    ■,     -       Z  1    - 

^  '  *  ^  "^    I  (2).  Reducmg  the  circulation. 

(3).  Dilating  cutaneous  vessels,  thus  in- 
creasing heat- radiation. 

(4).  Promoting  perspiration — its  evapora- 
tion lowering  the  temperature. 

(5).  Abstracting  heat  from  the  body. 

The  following  list  of  Antipyretics  includes  a  few  for  each  of  the  above- 
named  actions,  to  which  the  numbers  refer  in  each  case,  viz. — 

Quinine,  I.  Digitalis,  2.  Kairine,  i,  4.  Cold  Bath,  5. 

Berberine,  i.         Aconite,  2.  Antipyrine,  I,  4.  Cold  Drinks,  5. 

Carbolic  Acid,  I.  Alcohol,  i,  3.         Thallin,  i,  4.  Ice  to  body,  5. 

Salicin,  i.  Nitrous  Ether,  3,4.  Antimony,  2, 4.  Wet  Pack,  5. 

Antiphlogistics,  {avrl,  against,  <jth}yi^u,  to  burn), — ^include  all  me^isures 
and  medicines  which  reduce  inflammation — the  principal  among  them  being 
— Mercury  and  Opium  for  inflammations  of  serous  membranes.  Aconite  and 
Antimony  for  those  of  the  respiratory  apparatus,  and  Veratrum  Viride  in 
puerperal  metritis.  Others  are — Digitalis,  Ergot,  Ipecac,  Venesection,  Local 
Depletion,  Purgation,  Counter-irritation,  Cold,  and  Rest  in  the  recumbent 
position. 

Antiperiodics, — are  agents  which  check  the  progress  of  certain  periodically- 
recurring  diseases,  lessening  the  severity  of  their  paroxysms  and  preventing  their 
return, — probably  by  a  toxic  action  upon  the  microbes,  whose  development  in 
the  blood  by  successive  crops,  is  supposed  to  cause  the  disease.  The  great 
antiperiodic  is  Quinine^  next  in  efficiency  is  Arsenic,  and  others  of  less 
importance  are  Salicin  and  its  derivatives,  the  other  alkaloids  of  Cinchona, 
Bebeeru  Bark  and  its  alkaloid,  Iodine  and  Eucalyptol. 

Agents  acting  on  Excretion. 

Diuretics,  (6ioi;pT^igf  urination,) — are  remedies  which  increase  the  renal 
secretion,  either  by  raising  the  general  or  local  blood-pressure,  by  stimulating 
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the  secreting  cells  or  nerves  of  the  kidneys,  or  by  flushing  those  organs,  and 
washing  them  out.  They  are  usually  divided  into  Refrigerant^  Hydragogui^ 
and  Stimulant  Diuretics^  according  to  their  physiological  action ; — or  they 
may  be  classified  according  to  the  different  purposes  for  which  they  are 
employed.  Both  these  classifications  are  fully  described  under  the  tide 
Diuretics,  at  the  end  of  the  book. 

Renal  Depressants,  lower  the  activity  of  the  renal  cells,  thereby  lesseniof 
or  suspending  the  urinary  secretion.  The  drugs  which  act  thus  are  Morphine, 
Quinine  and  Ergot,  Instead  of  acting  as  a  diuretic  Digitalis  may  stop  the 
secretion  of  urine,  by  so  stimulating  the  vaso-motor  centre  as  to  greatly  contract 
the  renal  vessels,  and  arrest  the  renal  circulation  (Brunton).  This  it  might 
do  if  a  preparation  were  used  which  was  deficient  in  Digitoxin  or  Digitaldn, 
the  dilators  of  the  renal  arteries :  (see  under  Digitalis.)  The  same  is  true  of 
Caffeine  and  Strychnine,  both  diuretics, — Whence  it  is  well  to  combine  these 
with  other  diuretics  which  dilate  the  renal  vessels,  as  the  Nitrites,  (Nitroos 
Ether,  etc.),  and  Alcohol.  Digitalis  contains  in  itself  the  power  of  doing  both 
these  actions,  and  hence  it  is  the  ideal  diuretic. 

Urinary  Alkalinizers — when  taken  internally  cause  the  urine  to  have  an 
alkaline  reaction.  They  include  the  Alkalies,  especially  the  salts  of  Potasshim 
and  Lithium,  but  excepting  Ammonia,  which  is  broken  up  in  the  organism, 
and  Sodium  salts,  which  are  not  so  efficient  as  other  agents,  being  partly  excreted 
by  the  bile  and  the  bronchial  mucus,  and  partly  locked  up  in  the  system  as 
the  neutral  chloride,  while  the  urate  of  sodium  is  insoluble. 

Urinary  Acidifiers, — ^are  very  few,  comprising  only  Benzoic  Acid,  Salicylic 
Acid,  and  Vegetable  Acids  in  excess; — also  excess  of  proteids,  sugar  and 
starch,  in  the  food,  and  certain  wines  and  spirits.  The  Mineral  Acids,  being 
excreted  as  neutral  sulphates,  chlorides,  phosphates,  etc.,  have  little  or  no 
influence  on  the  acidity  of  the  urine. 

Vesical  Tonics — increase  the  tone  of  the  muscular  fibres  in  the  wall  of  the 
bladder,  and  consequently  the  contractile  power  of  that  organ.  The  chief 
members  of  this  class  are  Strychnine,  Cantharis,  Belladonna,  and  the  Bromides; 
all  of  which,  carried  to  excess,  will  paralyze  these  same  fibres  by  over- stimu- 
lation.    This  is  particularly  true  of  the  Bromides. 

Vesical  Sedatives, — lessen  irritability  of  the  bladder,  decreasing  the  desre 
to  micturate,  and  relieving  vesical  pain.  The  most  important  are —  Opium. 
Belladonna,  Hyoscyamtts,  Cannabis,  Stigmata  Maidis,  Calcium  Carbonate 
Buchu,  Uva  Ursi,  Pareira,  Copaiba  and  Cubebs;  also  Barley-water,  Unseed 
tea,  and  other  mucilaginous  drinks. 
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Urinary  Sedatives, — act  in  a  sedative  manner  upon  the  whole  extent  of 
the  urinary  tract,  through  the  medium  of  the  urine,  which,  being  charged  with 
them,  brings  them  into  contact  with  the  genitourinary  mucous  membrane. 
Some  of  them  may  be  applied  locally  as  far  as  the  urethral  and  vesical  mucous 
suriaces,  the  portion  above  being  inaccessible  to  direct  local  medication.  Such 
are  Potassium  and  Lithium  Salts  to  lessen  the  acidity  of  the  urine, — Cubebs, 
Copaiba,  and  Oleum  Santali  as  antiseptics  and  astringents,  in  cystitis  and 
urethritis;  also  Eucalyptus  and  Com  Silk  for  the  same  purpose; — and  urethral 
and  vesical  injections  of  solutions  containing  Alum,  Boracic  Acid,  Acetates  of 
Lead  and  Zinc,  Nitrate  of  Silver,  etc.,  agents  which  may  also  be  applied  to  the 
urethra  through  the  medium  of  gelatin  pencils  (Bougia)  medicated  with  them. 

Antilithics,  and  Lithontriptics,  {avrl,  against,  TuBoq,  a  stone,  Tpijiu,  to 
wear  down), — are  agents  which  are  supposed  to  prevent  the  formation  of 
concretions  in  the  ducts,  (antilithics),  or  to  dissolve  said  concretions  when 
formed,  (lithontriptics).  The  efficiency  of  any  agents,  for  the  purposes  named, 
is  more  than  doubtful.  Those  recommended  for  the  various  concretions  are 
as  follows,  viz. — 

Pbr  Uric  Add  Calculi, — Distilled  Water,  Potash  or  Lithia,  and  salts  of  these 
metals.  Magnesium  Citroborate,  Potassium  Tartraborate. 

For  Phospkatic  Calculi, — Benzoic  Acid  and  the  Benzoates,  especially  Ammo- 
nium Benzoate,  Dilute  Nitric  Acid. 

For  Oxalate  of  Calcium  Calculi, — Dilute  Nitro-hydrochloric  Acid,  Carbonic 
Acid  Waters,  Lactic  Acid,  for  the  digestive  disturbance. 

For  Biliary  Calculi, — Ether  and  Turpentine,  (Durande's  Solvent),  Sodium 
Salts,  Castile  Soap,  Alkaline  Waters,  especially  Vichy. 

A  Diluent — ^is  an  indifferent  substance  which,  being  absorbed,  passes  through 
the  body,  diluting  its  fluids  and  excretions.  Water  is  the  only  true  diluent, 
whatever  form  it  may  be  disguised  in,  as  teas,  weak  fluid  foods,  acidulated 
drinks,  etc. 

Diaphoretics  and  Sudorifics,  (6ia(j>opicj,  to  carry  through; — sudor,  sweat, 
facto,  to  make), — ^increase  the  action  of  the  skin,  and  promote  the  secretion  of 
sweat,  those  which  act  most  energetically  being  designated  by  the  latter  title. 

Simple  Diaphoretics,  which  enter  the  circulation  and  stimulate  the  sudorifer- 
ous glands  during  their  elimination, — as  Jaborandi,  Spirit  of  Mindererus  (Liq. 
Ammonii  Acetatis),  Sweet  Spirit  of  Nitre  (Spiritus  Etheris  Nitrosi),  Alcohol, 
Salicylates,  Camphor,  Sulphur,  etc. 

Nauseating  Diaphoretics,  which  act  by  producing  relaxation  and  dilatation 
of  the  capillaries, — as  Tartar  Emetic,  Ipecacuanha,  Dover's  powder.  Lobelia, 
Tobacco,  Baths,  Heat,  etc. 
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Refrigerant  Diaphoretics^  which  act  by  reducing  the  force  of  Uie  drceli- 
tion, — and  perhaps  also  by  a  specific  action  on  the  sweat-centre  in  the  medulla, 
— as  the  Potassium  and  Ammonium  salts.  Aconite,  Veratrum,  Cocaine, 
Tobacco,  Jaborandi,  Ether,  Nitrites,  etc. 

Anhidrotics,  (dv,  without,  M/Xi)^,  sweat), — are  agents  which  check  perspin- 
tion,  acting  in  either  of  three  ways,  the  reverse  of  those  for  the  diaphoretics. 
The  most  energetic  member  of  this  class  is  Atropine^  and  others  are  Muscarine, 
Ergot,  Zinc  Salts,  Acids,  locally,  Cold,  locally.  Opium,  etc.  The  latter  checb 
perspiration  in  small  doses,  but  in  large  doses  promotes  it. 

Agents  acting  on  the  Generative  Apparatus. 

Aphrodisiacs,  (A^podiry,  Venus), — are  agents  which  stimulate  the  sexnal 
appetite  and  function,  by  direct  or  reflex  action  on  the  genital  centres  in  the 
brain  and  spinal  cord.  Such  are  Nux  Vomica,  Cannabis,  Cantharis,  Phos- 
phorus, Aurum,  Alcohol,  Opium  (at  first),  Camphor  (at  first),  Ergot,  Iron, 
Bitter  Tonics,  and  Meat  Diet, — the  last  three  being  indirectly  aphrodisiac,  as 
are  all  measures  which  promote  the  general  nutrition  of  the  body. 

Anaphrodisiacs, — diminish  the  sexual  appetite  and  lower  its  functional 
power,  either  by  depressing  the  special  nervous  apparatus  or  by  decreasing  the 
local  circulation.  The  chief  anaphrodisiacs  are — Tobacco,  Cocaine,  Bella- 
donna, Gelsemium,  Lupulin,  Camphor  (at  last).  Opium  (at  last).  Bromides, 
Iodides,  all  nauseants,  purgation,  cold,  (locally),  vegetable  diet.  A  drop  of  a 
4  per  cent,  solution  of  Cocaine  upon  the  glans  penis  will  destroy  all  erection- 
power  for  a  quarter  to  half  an  hour. 

Emmenagogues,  (ififi^ia,  the  menses^  &y(D,  to  move), — are  measures  and 
remedies  which  restore  the  menstrual  function.     They  may  be  divided  into— 

Direct  Emmenagogues ^ — which  stimulate  the  uterine  muscular  fibre,  and  are 
Ecbolic  in  large  doses, — as  Ergot,  Rue,  Savine,  Apiol,  Borax,  Petroselinnm, 
Quinine,  Pulsatilla,  Myrrh,  Cantharis,  Potassium  Permanganate,  Oxalic  Add, 
Indigo,  etc. 

Indirect  Emmenagogues, — ^which  act  by  improving  the  blood  and  toning 
up  the  nervous  system; — among  which  are — Iron,  Manganese,  Mercuric 
Iodide,  Strychnine,  Cinnamon,  Aloetic  purgatives,  Cod-liver  Oil,  Hot  Hip- 
baths, Leeching  the  genitals.  Rubefacients  to  the  thighs,  Tonic  remedies,  etc 

Ox3rtocics  or  Ecbolics,  (b^hq,  quick,  riJ/cof,  childbirth ;  ekPoT^,  abortion), — 
are  agents  which  produce  abortion,  by  stimulating  the  gravid  uterus  to  contract 
upon  its  contents,  perhaps  by  direct  irritation  of  the  uterine  centre  in  the 
cord.  The  chief  oxytocics  are — Ergot,  Ustilago,  Savine,  Quinine,  Borax, 
Cotton- root   Bark,  Oil  of    Rue,   Pilocarpine,   Viscum  flavescem,  etc.,- 
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any  violent  purgative,  or  gastro-intestinal  irritant,  may  produce  abortion  by 
reflex  action. 

It  is  in  this  way  that  all  the  Volatile  Oil*  act  as  abortt&cients,  also  Tansy,  Colocynth, 
Pennyroyal,  and  many  other  drugs  used  by  women  for  that  purpose ;  all  of  which  are  danger- 
ous to  the  woman's  life,  in  doses  large  enough  to  excite  uterine  action.  As  for  the  physician 
who  should  prescribe  snch  agents  for  the  purpose  indicated,  he  would  stand  on  a  par  with 
the  drunken  husband  who  kicks  his  pregnant  wife  in  the  abdomen.  Both  operators  initiate 
uterine  contractions  in  the  same  manner,  namely— by  reflex  action  from  a  powerful  impres- 
sion upon  the  woman's  system, — ^made, — in  the  one  case,  by  an  irritant  hoot  with  a  brute 
behind  it, — in  the  other  case  by  an  irritant  drug^  with  either  a  scoundrel  or  sl/ooI  behind  it. 

Uterine  Depressants — Slower  the  activity  of  the  nervo-muscular  apparatus 
controlling  uterine  contraction.  The  chief  members  of  this  group  are — Opium^ 
Cannabis,  Bromides,  Chloral,  Chloroform,  Tartar  Emetic,  Tobacco,  Copper 
Sulphate,  and  all  Emetics, — also  Viburnum  prunifolium,  Piscidia  erythrina,  etc. 

Uterine  Tonics  and  Alteratives, — are  remedies  which  are  considered 
to  have  these  actions  upon  the  nutrition  and  functions  of  the  uterus ;  concern- 
ing which  there  is  much  variance  of  opinion  among  authorities.  The  following 
list,  however,  contains  those  which  are  generally  acknowledged  to  have  con- 
siderable value  in  uterine  therapeutics,  viz. — 

Uterine  Tonics,  Uterine  Alteratives, 

Potassium  Bromide.     Pulsatilla.  Iodine.    Iodoform. 

Potassium  Chlorate.    Cimicifuga.  Iodized  Phenol,  or  Carbolated 
Helonias  dioica.     Savine.  Iodine. 

Iodine,  and  Astringents,  (locally).  Glycerin.     Hydrastis. 

Viburnum  Opulus,  and  V.  Prunifolium.  Silver  Nitrate.     Galvanism. 

Galactagogues,  (7(iAa,  milk,  hyui^  to  bring  away), — are  medicines  which  are 
supposed  to  increase  the  lacteal  secretion.  The  value  of  many  of  these  is  very 
doubtful, — probably  the  most  efficient  being  Pilocarpus  (Jaborandi).  Others 
are — the  leaves  of  the  Castor-oil  plant,  (Ricinus  communis),  locally, — Black 
Tea,  Anise,  Fennel,  and  Potassium  Chlorate.  Milk,  Beer  or  Porter,  as 
beverages,  are  thought  to  help  the  secretion.  Anaemia  must  be  corrected,  sore 
nipples  attended  to,  good  food  supplied,  and  tonics  if  needed. 

Galactophyga,  (^et/^o),  to  shun), — are  remedies  which  arrest  the  secretion 
3f  milk.  The  most  efficient  is  Belladonna  or  its  alkaloid,  Atropine,  locally 
jind  internally.  Others  are — Potassium  Iodide,  Colchicum  with  Magnesium 
Sulphate,  Camphor,  Tobacco,  Sage,  Quinine,  Tannin,  etc. 

Agents  acting  on  the  Skin. 

Irritants, — are  substances,  which,  when  applied  to  the  skin,  produce  more 
Dr  less  of  vascular  excitement.    When  employed  to  excite  a  reflex  influence 
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on  a  part  remote  from  their  site,  they  are  called  CoUNTE&.iuoTAifTS,  nd 
may  6e  sub-divided  into  the  following  grottps,  viz. — 

RubefaciemtSi  (rwAer^  red,  facio^  to  make), — those  which  cause  redoes 
(congestion)  of  the  skin^ — as  Mustard^  Camphor,  Iodine,  Capsicum,  Toipes- 
tine,  Ammonia,  Pitch,  etc.  The  stronger  agents  of  this  subdivision  are  capabk 
of  destroying  the  tissue  if  left  in  .contact  with  it  for  too  long  a  time. 

EpispasticSf  Vesicants,  or  Blisters,  produce  decided  inflammation  of  tbe 
skin,  and  the  outpouring  of  serum  between  the  epidermis  and  the  denu. 
Cantharides  is  the  agent  most  used  for  this  purpose,  but  Mezereon,  Eapbor- 
bium,  etc.,  are  equally  efficient. 

Pustulants, — affect  isolated  parts  of  the  skin,  as  the  orifices  of  the  glands, 
etc.,  giving  rise  to  pustules.  Such  are  Croton  Oil,  Tartar  Emetic,  Ipecacoanha 
and  Silver  Nitrate. 

Escharotics  or  Caustics,  (kffxdpa,  a  slough,  Koto,  to  bum), — are  sub- 
stances which  destroy  the  life  of  the  tissue  to  which  they  are  applied,  either  bjr 
abstracting  its  water, — as  Sulphuric  Acid ;  or  by  corrosive  oxidation,— « 
Bromine,  The  chief  caustics  are  Potassa,  Lime,  Arsenious  Acid,  Zinc  Chlo- 
ride, Silver  Nitrate,  Corrosive  Sublimate,  Mercuric  Nitrate,  Mineral  Acids, 
Bromine,  Sulphatjes  of  Zinc  and  Copper.  Chromic  Acid  is  one  of  the  most 
efficient,  but  must  be  carefully  used,  it  being  a  violent  poison. 

Astringents,  (ad,  to,  stringo,  to  bind), — produce  contraction  of  mnscolar 
fibre,  and  condensation  of  other  tissues,  also  lessen  secretion  from  mocoos 
membranes.  Remote  Astringents,  act  on  internal  organs  through  the  arcnlft- 
tion,  as  Gallic  Acid,  Sulphuric  Acid  and  Acetate  of  Lead.  Local  Astringenti 
affect  the  part  to  which  they  are  applied,  as  Tannic  Acid»  Alum,  salts  of  Bis- 
muth, Lead,  Copper,  Zinc,  and  Cadmium,  the  per-salts  of  Iron,  the  Mioenl 
Acids,  Galls,  Kino,  Catechu,  and  other  plants  containing  Tannic  Acid. 

Styptics  and  Hemostatics,  (arixpcj,  to  contract ; — aifxa,  blood,  ordat^y  t 
standing), — are  agents  which  arrest  bleeding;  Stjptics  being  applied  locally, 
and  Hemostatics  administered  internally,  for  the  same  purpose.  Some  ta 
mechanically,  by  promoting  clot-formation  in  the  mouths  of  the  bleeding 
vessels, — others  by  causing  the  vessels  themselves  to  contract,  and  thereby 
check  the  flow  of  blood.  The  principal  members  of  this  class  are  the  follow- 
ing, named,  to  wit, — 

Styptics, — Acids,  Alum,  Ferric  Chloride  and  Sulphate,  Zinc  Sulphate,  Lead 
Acetate,  Silver  Nitrate,  Matico,  Cold,  Spider's  Web,  Tannic  Acid  and  all  th< 
Vegetable  Astringents. 

Hemostatics, — the  dilute  Mineral  Acids,  especially  Sulphuric,  Gallic  Add, 
Ergot,  Digitalis,  Hamamelis,  Ipecacuanha,  Lead  Acetate,  and  Oil  of  Tor- 
Dentine. 
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Emollients  and  Demulcents,  {emoUiOy  to  soften,  demulceo^  to  soothe), — 
are  snbstaiioes  which  soothe  and  protect  tissues  to  which  they  are  applied. 
Emollients  act  as  external  demuloeBta,  beiag  nied  upon  the  cutaneous'  surface, 
to  soften  and  relax  the  part,  dilate  the  vcsmIs,  diminish  tension,  and  protect 
from  the  air  or  from  friction.  Demulcents  are  generally  of  oleaginous  or  muci- 
laginous  character,  employed  on  the  mucous  membranes  for  similar  purposes. 
The  chief  agents  comprised  in  these  two  groups  are  as  follows, — 

Emollients,  Demulcents, 

Petrolatum,  (Vaseline).  Isinglass.    Bland  Oils. 

Soap  Liniment.    Starch.  Marsh-mallow.     Honey. 

Adeps,  (Lard).    Glycerin.  Tragacanth.    Almond  Oil.^ 

Cacao-butter,  (Ol.  Theobromae).  Acacia.    Cetraria.    Starch. 

Flaxseed  Poultices.    Olive  Oil.  Liquorice.     Glycerin.    Olive  Oil. 

Protectives — are  articles  employed  to  cover  an  inflamed  or  injured  part,  and 
to  protect  it  from  the  air,  water,  friction,  etc.  Collodion  and  Gutta-percha  are 
those  in  general  use,  but  Cotton  Wool,  and  certain  plasters,  the  Adhesive, 
Lead  or  the  Soap  Plaster,  may  also  be  employed. 

Agents  acting  on  Microbes,  Parasites,  etc. 

Antizymotics,  {hvrX,  against,  ^vfjujoi^y  fermentation), — are  agents  which 
arrest  all  fermentative  processes,  not  only  those  due  to  the  action  of  Organic 
Ferments^  (diastase,  pepsin,  ptyalin,  etc.,),  but  also  those  depending  on  Organ- 
iud  Ferments y  (the  yeast- plant,  bacteria,  cocci,  etc.).  They  may  be  divided 
into  two  groups,  viz. — 

Antiseptics y  (avri,  against,  (T^TTrnicdc,  putrefaction), — are  those  which  retard  or 
prevent  septic  decomposition,  by  destroying  the  bacilli  which  produce  it,  or  by 
arresting  their  development.  The  principal  Antiseptics  are — Potassio-Mercuric 
Iodide,  Mercuric  Chloride,  Iodide  and  Oxide,  Mercurous  Chloride,  Hydrogen 
Dioxide,  Potassium  Permanganate,  Hydronaphthol,  Sulphurous  Acid,  Sulphites 
and  Hyposulphites,  Salicin,  Quinine,  Thymol,  Carbolic  Acid,  Creasote,  Alco- 
hol, Eucalyptol,  Borax,  Chlorine,  Chlorides  and  Chlorates. 

Disinfectants, — are  those  which  destroy  the  germs  of  infectious  diseases. 

They  act  in  several  different  modes ; — some  are  Oxidizants,  as  Lime,  Chlorine, 

Iodine,  Bromine,  Heat,  230^-250**   F.,  etc. ;    others  are   Desulpkurants,  as 

Ferric  Sulphate,  Lime,  etc. ;  and  others  are  Absorbents,  as   Charcoal,  Dry 

Earth,  etc.     Many  members  of  this  group  have  the   additional  property  of 

destroying  foul  smells,  and  are  called  Deodorants,  such  being  Ozone,  Earth, 

Lime,  Charcoal,  Ferrous  Sulphate,  Chlorine  and  Sulphurous  Acid  Gases,  etc. 

Fbrmentation  is  a  general  name  for  certain  jgrocesses  of  decomposition,  during  which 
certain  carbon  compounds  called  Fermenit  act  upon  other  carbon  compounds,  as  on  their 
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food, — splitting  these  latter  up,  setting  free  their  elementary  constituents,  and  therdij  lad* 
ingto  the  formation  of  still  other  carbon  compounds,  by  the  re-arrangement  of  the  freed  Baie> 
cules.    These  processes  are  of  two  kinds,  viz : — 
(x) — Those  in  which  water  is  taken  up,  (hydration),— chiefly  carried  on  by  enzymes. 
(3) — Those  in  which  O  is  transferred  from  the  H  to  the  C  association,  as  in  lactic  aad 
alcoholic  fermentation,  and  the  putrefactive  processes, — and  are  chiefly  carried  on  hf 
the  agency  of  organized  ferments. 
Thb  Fbrmbnts  producing  these  fermentative  changes  are  also  carbon  compounds,  and 
are  divisible  into  two  groups,  viz : — 
Snsymet,  or  Organic  Ferments ^ — ^have  no  definite  structure,  and  are  unorganixed,  L  e., 

not  living, — as  Diastase,  Ptyalin,  Pepsin,  etc. 
Organized  Ferments ^ — are  minute,  living  organisms,  as  the  moulds,  yeast-plant,  bacteria, 
and  other  members  of  the  Protophytes,  the  lowermost  class  of  plants,  which,  in  ^ 
course  of  their  life  history,  split  up  the  carbon  compounds  in  which  they  live,  appropm- 
ting  softie  part  of  their  elements. 
Amtizymotic  Drugs  are  drugs  which  arrest  or  inhibit  these  fermentative  processes,  either 
by  destroying  or  by  rendering  inactive  the  causative  ferments. 

Parasiticides,  (irapaalTog,  a  parasite,  cado,  to  kill),— destroy  the  Tarioas 
animal  and  vegetable  organisms  which  live  upon  the  homan  body.  They 
are  generally  employed  in  the  form  of  lotions,  ointments  or  oleates, — and  indiide 
the  following  articles,  viz. — Sulphury  Sulphides,  Sulphurous  Acid,  Iodine, 
Iodide  of  Sulphur,  Mercury  and  its  Chlorides,  Nitrate,  Oxide,  and  Anunoniated 
Mercuiy,  Carbolic  Acid,  Storax,  Petroleum,  Staphisagria,  Balsam  of  Pern,  etc 

Agents  acting  upon  iiach  other. 

Antidotes,  {avrXy  against,  SiScjfu,  to  give), — are  agents  which  act  upon 
poisons  in  such  a  manner  as  to  alter  their  composition,  rendering  them  more 
or  less  innocuous,  and  so  preventing  their  toxic  action  being  exerted  upx>n  the 
organism.  Antidotal  action  takes  place  in  the  alimentary  canal,  upon  sach 
portion  of  the  poison  as  is  unabsorbed,  and  is  applicable  to  vegetable  as  well 
as  to  mineral  poisons.  Antidotal  Measures  are  such  m^icinal  or  mechanical 
processes  as  tend  to  remove  a  poison  from  the  body,  either  before  or  after  the 
use  of  an  antidote ;  and  include  Emesis,  the  use  of  the  Stomach-pump,  Purga- 
tion, etc.  The  term  Antidotal  Treatment  covers  the  employment  of  both 
antidotes  and  antidotal  measures,  and  is  often  used  in  a  still  wider  sense,  namefy* 
to  mean  all  the  treatment  of  a  case  of  poisoning,  including  the  use  of 
Antagonists  as  well  as  that  of  Antidotes. 

Antagonists,  are  agents  which  directly  oppose  each  other,  in  some  or  all 
of  their  physiological  actions,  and  therefore  may  be  used,  one  against  the  other, 
in  a  case  of  poisoning  by  either,  to  counteract  its  effects  upon  the  organism, 
after  it  has  been  absorbed,  and  when,  therefore,  the  time  for  an  andidote  has 
passed.  Antagonistic  action  takes  place  in  the  blood  and  tissues,  and  is  appli- 
cable almost  entirely  to  vegetable  poisons.    Antagonistic  Measures  are  sodi 
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mechanical  procedures  as  tend  to  the  same  end,  viz. — the  antagonism  of  the 
effects  of  poisons; — and  include  Artificial  Respiration,  Faradism  of  certain 
muscles,  Douching,  Motion,  Rest,  etc. 

For  example,  in  a  case  of  poisoning  by  Digitalis^  the  antidote  would  be 
Tannic  Acid,  because  it  forms  with  the  active  principle  of  Digitalis  a  com- 
pound, (Tannate  of  Digitalin),  which  is  not  readily  soluble,  and  is  therefore 
ximparatively  innocuous.  But  as  this  new  compound  is  not  wholly  inert,  it 
must  be  removed  from  the  body ; — and  an  antidotal  measure  is  employed,  viz. 
— evacuation  of  the  stomachy — which  may  be  accomplished  by  the  administra- 
don  of  Zinc  Sulphate  or  any  other  emetic,  or  by  the  use  of 'a  stomach- 
pump. 

But,  supposing  that  sufficient  time  had  elapsed,  between  the  ingestion  of  the 
poison  and  the  administration  of  the  antidote,  for  some  degree  of  absorption  to 
have  occurred,  and  that  we  observe  evidences  of  the  presence  of  the  poison  in 
the  blood, — we  must  resort  then  to  an  antagonist.  Now,  Aconite  and  Mor- 
phine antagonize  the  cardiac  action  of  Digitalis,  but  Saponin  and  Senegin  are 
its  most  complete  antagonists,  their  counter-action  extending  throughout  the 
whole  range  of  its  physiological  effects.  Having  made  our  selection,  we  would 
use  one  of  these  agents  cautiously,  being  careful  not  to  substitute  its  toxic  action 
for  that  of  the  original  poison  ;  and  we  would  aid  its  influence  by  enjoining 
absolute  liest  in  the  recumbent  posture,  which  is  an  antagonistic  measure  of 
great  importance  against  the  effects  of  Digitalis  upon  the  heart. 

In  most  cases  of  poisoning  by  powerful  vegetable  drugs  assistance  is  not 
obtained  until  absorption  has  proceeded  so  far  that  antidotes  are  of  little  value, 
Eind  the  chief  reliance  must  be  placed  upon  the  appropriate  physiological  antag- 
onist, and  such  supporting  measures  as  will  sustain  the  action  of  any  vital 
function  which  shows  signs  of  failing.  In  this  way  we  endeavor  to  maintain 
life  until  the  excretory  functions  of  the  organism  have  had  time  to  eliminate  the 
poison  by  way  of  the  natural  channels. 

Under  each  title  in  the  following  pages  its  appropriate  Antidotes  and  Antag- 
onists are  given,  for  evexy  substance  which  is  recognized  as  a  poison. 
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RESTORATIVE  AGENTS. 

This  division  of  the  Materia  Medica  includes  all  agents  which  in  any  wif 
promote  the  constructive  metamorphosis  of  tissue, — such  as  the  Digestkn- 
ferments,  which  aid  digestion ;  the  Foods,  Tonics,  Haematics  or  blood-restorets, 
and  many  substances  generally  known  as  Stimulants. 

D1QB8TION-PERMBNTS. 

The  Digestion-Ferments  include  the  three  animal  products  named  Pep- 
sin, Pancreatin  and  Ingluvin,  and  Papain,  from  the  vegetable  kingdom. 

Pepsin  is  an  organic  ferment  which  constitutes  the  digestive  principle  of  die 
gastric  juice  of  animals,  and  is  usually  obtained  from  the  mucous  membrane  of 
the  pig's  stomach. 

*  Pancreatin  is  an  organic  substance  obtained  from  the  pancreas  of  animah, 
and  contains  four  ferments,  viz. — Trypsin,  Pancreatic  Diastase,  an  Emulsifyii^ 
and  a  Milk-curdling  ferment. 

*  Ingluvin  is  obtained  from  the  gizzard  of  the  domestic  fowl,  and  owes  its 
digestive  activity  to  a  peculiar  bitter  principle. 

*  Papain^  Papaw,  or  Papayotin^  is  a  ferment  obtained  from  the  milky  jnioe 
of  Carica  Papaya,  a  South  American  fruit-tree.  It  is  too  powerful  a  digester  to 
be  used  internally,  as  it  might  digest  the  gastric  mucous  membrane  itselC 

Preparations.    Only  two  are  official,  viz. — 
Pepsinum  Saccharatumy  Saccharated  Pepsin, — is  Pepsin  from  the  stomach  of 

the  hog,  mixed  with  powdered  Sugar  of  Milk.  Dose,  gr.  v-xxx,  after  meak 
Liquor  Pepsini,  Solution  of  Pepsin,  Liquid  Pepsin, — has  of  the  preceding  40 

parts,  with  HCI12,  Glycerin  400,  in  Water  to  1000  parts.     Dose,  3  j-5  g. 
*ExtractuM  Pancreaiicus,  or  Pancreatin,  is  one  of  several  trade  prepaiatioas 

of  the  pancreatic  principle.    It  is  supposed  to  coutain  all  four  of  the  pas- 

creatic  ferments.    Dose,  gr.  iij-v,  in  capsule,  pill  or  tablet.     It  is  also  prt 

up  with  three  times  its  weight  of  Sodium  Bicarbonate,  as  **  Peptonic  Mi& 

Powder"  or  "  Peptonizing  Tubes," — ^for  the  preparation  of  Peptonized  Milk. 
*Ingluvin, — from  the  gizzard  of  the  fowl.    Dose,  gr.  x-xxx. 

Every  manufacturer  of  digestion- ferments  has  his  own  preparation  of  Ptpsb 
and  Pancreatin,  and  his  peculiar  name  therefor.     These  various  products  vaiy 
considerably  in  their  properties.    A  few  of  the  most  prominent  are  as  follows, 
viz. — 
*Laciopeptiney — a  powder,  said  to  contain  Pepsin,  Diastase,  Pancreatin,  Lactic 

and  Hydrochloric  Acids.    Dose,  gr.  v-xv. 
*  Jensen^  s  Crystal  Pepsin^  in  yellowish,  translucent  scales,  soluble  in  water,  and 

claimed  to  be  pure  pepsin  without  admixture.     Dose,  gr.  j-iij. 
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*Pep5ine  in  Scales  (Fairchild),  is  a  similar  preparation,  gr.  j  is  cUdmed  to 

digest  looo  grains  of  albumen  in  4  hours.     Dose,  gr.  j>iij. 
*£ssence  of  Pepsine, — a  solution  similar  to  the  official  Liquor.     Dose,  3;  j. 

*  Liquid  Pancreopepsine^ — is  said  to  contain  Pepsin,  Pancreatin,  Lactic,  Hydro- 

chloric and  Phosphoric  Acids.     Dose,  ^  ss-j,  after  meals. 
*Z>ia5tasic  Essence  of  Pancreas^ — for  starchy  foods.     Dose,  ^j-ij. 

*  Trypsin^  the  fibrin-digesting  ferment  of  the  pancreatic  juice.     Is  used  in 

aqueous  solution,  3  ss  to  the  § ,  with  gr.  x  of  Sodium  Bicarb.,  locally. 

Scheffer's  Process  is  the  standard  process  for  the  preparation  of  pepsin. 
The  mucous  membrane  of  a  pig's  stomach  is  scraped  off  and  digested  in  a 
solution  of  H  CI,  and  the  Pepsin  is  then  precipitated  by  adding  a  solution  of 
Na  CI.  Ten  grains  of  Scheffer's  Saccharated  Pepsin,  with  gtt.  x  of  dilute 
H  O,  and  §  j  of  water,  will  dissolve  200  grains  of  albumen  in  from  five  to  six 
hours,  at  100^  Fahr. 

Incompatibles.  Alkalies  and  many  mineral  salts  precipitate  pepsin. 
Alcohol  destroys  its  activity.    Alkalies  promote  the  action  of  pancreatin. 

Physiologfical  Actions.  Pepsin  and  Ingluvin  digest  the  nitrogenous 
principles  of  the  food  (albumen,  casein,  fibrin,  etc.)  converting  them  into 
peptones  for  assimilation ;  in  which  they  are  materially  aided  by  Lactic  and 
H  CI  Acids.  Pancreatin  does  the  same,  and  in  addition,  with  the  aid  of  an 
alkali,  it  emulsifies  fats  and  oils.  Pepsin  is  an  essential  element  of  the  gastric 
juice,  and  will  digest  pancreatin,  which  probably  therefore  never  passes  into 
the  duodenum  in  its  own  character.  Trypsin,  unlike  Pepsin,  will  dissolve 
mucin,  and  like  Pepsin  it  is  inert  towards  nuclein,  horn  and  amyloid  matter. 

Therapeutics.  Pepsin  b  indicated  in  atonic  dyspepsia,  the  apepsia  of 
infants,  gastralgia,  ansemia,  chlorosis,  gastric  ulcer  and  cancer,  diarrhoea  of 
infants,  and  the  vomiting  of  pregnancy.  It  is  added  to  nutritive  enemata,  the 
rectum  not  being  a  digestive  organ ;  and  is  injected  into  the  substance  of 
morbid  growths  which  are  homologous  to  the  tissues  for  their  destruction, 
especially  fatty  tumors.  Ingluvin  is  particularly  useful  against  vomiting,  and 
has  been  found  very  efficient  in  the  vomiting  of  pr^^ncy.  Pancreatin  is 
used  to  assist  the  digestion  of  oils  and  fats,  and  should  be  administered  2  or  3 
hours  after  meals ;  whilst  Pepsin  is  best  given  near  meal-time.  The  various 
Pancreatic  preparations  are  used  to  partially  digest  (peptonize)  milk,  gruel, 
soups  and  other  foods,  before  administration,  in  cases  where  there  is  great 
digestive  debility.  These  peptonized  foods  may  be  administered  by  rectal 
injection  (enemata),  as  well  as  by  the  mouth,  and  are  invaluable  in  wasting 
diseases,  in  intestinal  dyspepsia,  and  in  convalescence  from  acute  affections. 
A  spoonful  of  Liquor  Pancreaticus,  taken  directly  after  a  dose  of  Cod-Uver 
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Oil,  will  prevent  the  disagreeable  eructations  which  so  frequently  follow,  and 
will  assist  in  the  digestion  of  the  oil.  Trypsin  is  used  with  real  benefit  as « 
solvent  of  the  diphtheritic  membrane,  but  requires  to  be  thoroughly  and  fr^ 
quently  applied.  Papain  is  a  powerful  digestor  of  fibrin,  acting  in  solotioos 
of  any  reaction,  and  at  higher  temperatures  than  Pepsin  will.  It  is  a  jx^ 
solvent  of  false  membranes  and  of  intestinal  worms.  It  has  been  injected  into 
tumors  for  their  destruction,  and  successfully,  but  with  much  pain  and  coo- 
siderable  febrile  reaction.     It  is  not  used  internally. 


ACIDUM  LACTICUM,— Lactic  Acid. 

Properties  of  Lactic  Acid.  It  is  a  syrupy,  oily  liquid,  of  specific  gravity 
1. 2 1 2,  and  difficult  to  obtain  pure.  It  should  be  given  in  quantity  sufficient  to 
render  water  distinctly  sour,  and  always  well  diluted.  It  is  found  in  the 
stomach,  being  a  product  of  the  food,  and  combines  with  bases  in  the  blood, 
forming  lactates,  which  being  oxidized  are  converted  into  carbonates.  Dose, 
5  ss-  5  ss,  well  diluted. 

Physiological  Actions.  It  aids  digestion,  and  promotes  the  appetite ;  in 
large  doses  causing  flatulence  and  much  epigastric  pain.  Injected  into  tbe 
peritoneal  cavity  of  animals,  it  excites  endocarditis,  and  given  in  diabetes  it 
has  caused  acute  rheumatism  and  rheumatic  endocarditis.  Hence  its  supposed 
causation  of  acute  rheumatism,  when  in  excess  and  free  in  the  blood. 

Therapeutics.  It  is  used  in  diabetes,  atonic  dyspepsia,  oxaluria,  and  in 
the  lithic  and  phosphatic  diatheses  when  due  to  imperfect  digestion  and  assimi- 
lation. As  a  solvent  of  false  membrane  in  croup  and  diphtheria,  it  is  unques- 
tionably of  great  service,  but  is  difficult  of  application,  as  in  a  solution  of  sufli- 
cient  strength  to  act  upon  the  membrane  it  causes  considerable  smarting  pain. 
In  chronic  cystitis  it  arrests  the  ammoniacal  decompoation  of  the  urine. 

MINERAL  ACIDS. 

Preparations  and  Doses. 
Acidum  Sulpkuricum  Dilutum^  strength  ^^.  gtt.  iij-xv,  well  diluted. 
Acidum  Sulpkuricum  Aromaticum,  Elixir  of  Vitriol,  strength  |,  gtt. 

well  diluted.    Contains  sulphuric  acid,  alcohol,  ginger  and  cinnamon, 

not  an  acid,  but  an  ether,  from  the  reaction  of  the  acid  on  the  alcohoL 
Acidum  Hydrochloricum  Dilutum^  strength  ^,  gtt.  iij-v,  well  dilated. 
Acidum  Niiricum  Dilutum^  J,  gtt.  iij-x,  well  diluted. 
Acidum  Niiro- hydrochloricum  Dilutum^  Nit.  Ac.  4,  HCl  1 5,  Aq.  76  v 

iij-x,  well  diluted. 
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Acidum  Phosphoricum  Dilutum^  strength  \^  gtt.  iij-x,  well  dilated. 
An  average  dose  of  all  the  dilute  mineral  acids  is  gtt.  iij~x. 

Physiological  Actions.  The  strong  acids  are  escharotics^  abstracting  the 
water  firom  the  tissues,  /combining  with  the  bases,  destroying  the  protoplasm, 
and  are  very  difiusible.  Sulphuric  carbonizes  (black) ;  Nitric  tans  (yellow). 
The  dilute  acids  act  in  the  stomach  chemically.  Secretion  is  promoted  by 
Nitric,  lessened  by  Sulphuric,  Hydrochloric  acid  acting  thereon  between  the 
other  two.  To  mouths  of  ducts  having  an  acid  secretion,  they  check  the  flow ; 
to  those  of  alkaline  secretion  they  promote  it  {e.g.  bile,  pancreatic,  juice,  etc.). 
Fermentatum  is  checked  by  the  mineral  acids.  Bowels  are  constipated  by 
Sulphuric,  relaxed  by  Nitric  acid. 

As  these  agents  are  synergistic  to  pepsin,  they  at  first  aid  digestion ;  but  if 
continued  they  lessen  the  production  of  gastric  juice,  and  so  impair  digestion. 
Given  before  meals  in  small  doses  they  will  relieve  excessive  acidity  of  the 
stomach,  by  checking  the  production  of  the  acid  gastric  juice. 

Poisoning  by  the  Mineral  Acids  is  treated  by  Alkalies,  as  washing  soda, 
soap-suds,  etc.,  to  neutralize  the  acid ;  cautiously  empty  the  stomach ;  give 
oil,  albumen,  or  milk,  to  protect  the  mucous  membrane.  Stimulants,  opium, 
ammonia  intra-venously,  to  combat  the  resulting  depressed  condition  of  the 
vital  powers. 

Therapeutics.    The  mineral  acids  are  used  in — 

Atonic  Dyspepsia, — small  doses  of  Hydrochloric  acid  with  pepsin,  given  after 
meals,  except  where  there  is  acidity  of  the  stomach. 

Acidity, — Hydrochloric  or  Phosphoric  in  small  doses  before  meals.  • 

Oxaluria, — Nitric  or  Nitro-hydrochloric.     Lithamia,  Nitric  acid. 

Diarrhoea, — when  profuse  secretions,  Sulphuric  acid  with  Opium. 

Choleraic  Diarrhoea  and  Dysentery, — Sulphuric  with  Opium,  or  with  Magne- 
sium sulphate,  is  found  very  serviceable. 

.^^/rj,— especially  typhoid, — Hydrochloric  acid  preferred. 

Lcqd  Poisoning, — Sulphuric,  to  form  the  insoluble  sulphate  of  lead. 

Hemorrhoids. — Sulphuric ;  also  for  hemorrhage  from  lower  bowel. 

Hemorrhages, — Sulphuric  is  undoubtedly  effective  in  uterine  hemorrhage  from 
fibroids,  and  in  other  hemorrhages  at  points  distant  from  the  stomach ;  also 
sometimes  in  purpura  hemorrhagica. 

Chronic  Hepatic  Disorders, — Nitro-hydrochloric  acid  in  all  forms  of  liver  affec- 
tions due  to  malaria,  internally,  and  locally  as  a  bath. 

Intermittent  and  Remittent  Fevers, — Nitric  acid  in  full  doses,  is  beneficial. 

Aphonia  of  Singers, — Dilute  Nitric  acid  in  lo-drop  doses,  has  proved  efficient. 

Phthisis, — Aromatic  Sulphuric  acid  for  the  sweats. 
4 
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Local  Uses.    They  are  employed  against — 

Ulcers, — Fuming  Nitric  acid  as  an  escharotic,  also  in  Gangrene. 

If emorr holds y  of  the  bleeding,  strawberry  pile  kind, — Fuming  Nitric  acid. 

Diseased  Joints, — Counter- irritation  by  Brodie*s  liniment,  composed  of  Sul- 
phuric acid  one-fourth,  Olive  oil,  three-fourths. 

Uterine  Diseases  are  often  treated  with  fuming  Nitric  acid,  locally  applied. 

/  OILS  AND  FATS. 

Fixed  Oils  and  Fats  used  in  Medicine  are  as  follows — 
Adeps, — Lard.  01,  Amygdala  Expressum, — Almond  Oil 

Oleum  Adipis, — Lard  Oil.  Oleum  TTieobrdma, — Cacao- butter. 

Sevum, — Suet.  Oleum  Lini, — Flaxseed  or  Linseed  OiL 

Cetaceum, — Spermaceti.  Oleum  Morrhuce, — Cod- liver  Oil. 

Oleum  OlivcBy — Olive  Oil.  Oleum    Gossypii    Seminis^ — Cotton-seed 

Oleum  Sesami,-—Benn^  OU.  Oil,  "  Olive  Oil." 

*  Lanolinum,  Lanolin, — Sheep's  Wool  Fat. 

[The  two  other  official  fixed  oils,  Oleum  Ricini  and  Oleum  Tiglii,  are  used 
for  their  cathartic  qualities,  and  are  therefore  classed  with  the  Evacuants,  in 
another  place.] 

Composition.  All  the  oils  (except  Cod-liver  Oil)  contain  olein,  stearin, 
and  margarin,  in  varying  proportions,  the  olein  giving  fluidity,  the  steaiia 
solidity.  Olein,  Stearin,  and  Margarin  are  respectively  oleate,  stearate,  and 
maigarate  of  glycerin.  Cod  liver  Oil  consists  chiefly  of  olein  and  margarin* 
with  a  peculiar  principle, — Gaduin, — also  propy^lamin,  bile  constituents,  and 
traces  of  sulphuric  and  phosphoric  acids,  bromine,  iodine,  phosphorus,  iron, 
lime  and  magnesia.  Three  kinds  are  sold, — the  pale,  the  light-brown,  and  the 
dark.  The  pale  oil  is  considered  to  be  the  purest.  Linseed  Oil  contaitts 
much  vegetable  albumen,  which  coagulates  on  exposure  to  the  air,  making  it 
a  drying  oil.  Its  olein  furnishes  linoleic  acid,  instead  of  oleic,  when  saponified. 
Lanolin  is  a  cholesterin  fat  obtained  from  the  washings  of  sheep's  wool.  It 
contains  25  to  30  per  cent,  of  water,  and  unites  readily  with  no  per  cent,  of 
its  own  weight  of  water.  It  diflers  from  all  other  fats,  in  resisting  saponifica- 
tion, the  action  of  water,  and  the  tendency  to  rancidity.  It  is  perfectly  neutral 
as  a  base,  and  readily  penetrates  the  integument,  carrying  with  it  any  medica- 
ment it  is  charged  with.  Cotton-seed  Oil  is  used  largely  in  place  of  Olive  Oil. 
and  is  sold  as  Olive  Oil  in  the  shops.  Hence  it  was  made  official^  and  its  nse 
directed  for  many  pharmacopoeial  preparations. 

Physiological  Actions.  Fats  in  small  quantity  are  necessary  to  die 
digestion  of  nitrogenous  food  (Lehmann),  and  form  the  molecular  basis  of 
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the  chyle.  They  are  prepared  for  absorption  by  the  pancreatic  juice  and  the 
bile,  especially  by  the  latter.  Fat  is  an  essential  constituent  of  the  products  of 
tissue  formation,  whether  physiological  or  pathological,  and  is  the  chief  material 
concerned  in  the  formation  of  force.  After  oxidation  it  is  excreted  as  carbonic 
acid  and  water.    Locally  applied  fat  reduces  the  body  temperature. 

Therapeutics.  Locally,  by  inunction,  oils  and  fat  may  be  used  in  the 
scaly  diseases  of  the  skin,  and  in  chronic  wasting  diseases ;  also  in  rickety  and 
scrofulous  children,  and  in  febrile  disorders,  particularly  the  desquamative  stage 
of  scarlatina.  Cod-liver  Oil  may  also  be  used  by  inunction,  in  the  foregoing 
disorders,  but  it  is  best  administered  internally,  and  in  the  following  diseases, 
viz. — 

Chronic  Forms  of  Phthisis.  Strumous  Skin  diseases. 

Chronic  Bronchitis  and  Emph3rsema.      Syphilo-dermata. 
Chronic  Rheumatic  Disorders.  Neuralgia,  Chorea,  Epilepsy. 

Atheroma  of  the  Arteries.  Diarrhoeas  of  strumous  subjects. 

Cod-liver  Oil  is  best  administered  in  small  doses,  a  teaspoonful  thrice  a 
day  for  an  adult,  in  black  coffee,  beer  or  lemon- juice.  One  drop  of  the  Essen- 
tial Oil  of  Eucalyptus  will  extinguish  the  odor  and  taste  of  lOO  drops. 

PHOSPHORUS. 
Preparations. 

Oleum  Phosphoratum,  Phosphorated  Oil ;  strength  yj^,  n\j-v. 

Pilula  Phosphoric  Pills  of  Phosphorus ;  each  contains  gr.  j J^  of  Phos. 

*  Tinctura  Phosphori  (Thompson's) ;  each  3  contains  gr.  ^. 

*  Ttnctura  Phosphori  (Bellevue  Hosp.)  ;  each  3  contains  gr.  ■^. 
Zinci  Phosphidum,  Phosphide  of  Zinc ;  gr.  ^VVff*     ^^  irritant. 

Physiological  Actions.  Phosphorus  in  small  doses  is  a  stimulant  to  the 
grrowth  of  the  bones,  to  the  genital  function,  and  to  the  brain,  circulation  and 
stomach.  It  aids  digestion  by  irritating  the  end  organs  of  the  stomach  nerves, 
and  causes  eructations  of  phosphide  of  hydrogen.  Its  fumes  cause  necrosis 
of  the  upper  or  lower  jaw  bones,  especially  in  those  whose  teeth  are  decayed  ; 
but  this  may  be  prevented  by  the  inhalation  of  the  fumes  of  old  acid  turpen- 
tine. In  poisonous  doses  it  is  a  powerful  gastro- intestinal  irritant,  causing 
vomiting  and  purging,  with  great  depression ;  reaching  the  blood  as  phosphorus 
it  destroys  the  red  corpuscles,  causing  acute  hemorrhages  from  fatty  degenera- 
tion of  the  arterial  walls,  rapid  steatosis  of  the  stomach,  liver  and  heart,  with 
deep  jaundice ;  then  delirium,  convubions,  coma  and  death,  generally  from 
gradual  failure  of  both  respiration  and  circulation. 

Antagonists.    Sulphate  of  Copper  is  the  best  emetic,  (forming  a  nearly 
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insoluble  phosphide  of  copper),  3-grain  doses  in  dilute  solution  every  five  min- 
utes until  emesis.  Hydrated  Magnesia  as  a  quickly  acting  purgative.  lime 
water  or  Charcoal  to  prevent  its  action  on  the  tissues.  The  antidote  is  the 
common  Commercial  Oil  of  Turpentine  (Bartholow),  crude  French  Add  Tur- 
pentine (Wood),  which  has  been  exposed  to  the  air  for  some  time.  Transfii> 
sion  has  been  efficacious  in  repairing  the  blood.  No  oils  or  fats,  as  they  dis- 
solve phosphorus  and  promote  its  absorption. 

Acute  Phosphorus  Poisoning  most  resembles  Acute  Yellow  Atrophy  of 
the  liver;  so  much  so  that  it  is  generally  impossible  to  distinguish  between 
them. 

Therapeutics.    Phosphorus  is  used  in — 
Chronic  Nervous  Exhausiion,  when  the  nerve  centres  are  implicated. 
Neuralgia  requires  large  doses,  gr.  ^,  or  3  j  of  the  Bellevue  Tincture. 
Anamiat  pernicious  anaemia,  and  their  results ; — small  doses. 
Wakefulness  of  the  aged,  and  that  from  cerebral  anaemia ; — small  doses. 
Impotence^  of  functional  character; — ^no  remedy  more  efficient. 
Progressive  Locomotor  Ataxia  is  decidedly  ameliorated  by  Phosphorus. 
Skin  Diseases ;  as  a  substitute  for  Arsenic  in  acne,  psoriasis  and  lupus. 
Paraplegia^  of  myelitic  origin,  from  excessive  venery. 
Osteomalacia  and  Rachitis  are  much  benefited  by  Phosphorus. 
Threatened  Cerebral  Softenings  in  which  no  other  drug  seems  to  affect  the 

nerve  centres  as  beneficially  as  Phosphorus  does. 

PHOSPHATES  AND  PHOSPHITES. 

Preparations. 
Calcii  Phosphas  PrcecipitatuSt  Precipitated  Phosphate  of  Calcium,  gr.  j-x, 
Syrupus  Calcii  Lactophosphatis,  Syrup  of  the  Lactophosphate  of  C,  3  j. 
Sodii  Phosphas,  3  j-  3  U-     Sodii  Pyrophosphas,  SJ  ss-  3  j. 
Syrupus  Hypophosphitum  cum  Ferroy  Syrup  of  H.  with  Iron,  •5J-^ij. 
*Syriipus  Phosphatum  Compositus,  Compound  Syrup  of  the  Phosphates,  Bw- 

rish*s  Chemical  Food,— each  drachm  contains  gr.  2}i  of  Phosphate  of  Inm, 

and  gr.  i  of  Calcium  Phosphate. 

Physiological  Actiond.  Phosphate  of  Calcium  is  an  essential  ingredient 
of  all  the  tissues,  forming  more  than  50  per  cent,  of  the  bones.  Lactic  and  H  Q 
Acids  dissolve  it  in  small  quantities.  It  increases  the  alkalinity  of  the  blood 
and  its  power  to  hold  carbonic  acid,  and  diminishes  the  excretion  of  urea. 
Phosphate  of  Sodium  acts  similarly  on  the  blood  and  urea,  and  increases  secre^ 
tion,  especially  that  of  the  bile,  being  an  excellent  cholagogue,  and  thereby  aid- 
ing the  digestion  of  fats.     In  ounce  doses  it  is  laxative. 
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Therapeutics.  Phosphate  of  Calcium  and  the  Hypophosphites  are  used 
with  advantage  in  all  diseases  of  mal-nutrition,  and  where  repair  or  develop- 
ment of  the  bones  is  required.     They  are  particularly  useful  in — 

Protracted  Suppuration.       Rachitis.     Scrofulosis.   Anaemia  and  Bone  Soflen- 
Osteo-malacia.  Caries.        Chronic  Phthisis.       ing  of  Lactation. 

Phosphate  of  Sodium^  in  ^  doses  ter  die  for  adults,  gr.  x-xx  for  children,  is 
extremely  useful  in  conditions  depending  on  catarrh  of  the  bile  ducts  and 
duodenum,  as  headache,  jaundice,  chalky  stools,  etc.  Gall-stones  may  be  pre- 
vented from  forming  by  scruple  or  drachm  doses  of  this  salt  before  meals,  for 
months.    It  is  also  a  good  remedy  for  the  following  conditions, — 

Obesity.  Incipient  Hepatic  Sclerosis.  Cerebral  Debility. 

Diabetes.  Chronic  Infantile  Diarrhoea.  Bilious  Sick-headache. 

Pasty  white  stools  of  ill-conditioned  children. 

FERRUM,— Iron. 
Chief  Preparations  and  their  Doses. 

Tinctura  Ferri  Chloriai^  Tincture  of  the  Chloride  of  Iron, — contains  about 
15  per  cent,  of  the  anhydrous  salt,  with  some  free  HCl.  Dose,  n^v-xxx, 
well  diluted. 

Mistura  Ferri  et  Ammonii  Acetatis^  Mixture  of  Acetate  of  Iron  and  Ammo- 
nium, Basham's  Mixture, — Dose  ^ss-^j,  well  diluted. 

Miassa  Ferri  Carbonatis,  Mass  of*  Carbonate  of  Iron,  Vallet*s  Mass, — one  of 
the  most  efficient  preparations.     Dose,  gr.  j-v,  in  pill. 

Ferri  Sulphas  Exsiccatusy  Dried  Sulphate  of  Iron, — gr.  ss-ij,  in  pill. 

LiqiMT  Ferri  SubsulphatiSy  Solution  of  Subsulphate  (or  Persulphate)  of  Iron, 
MonsePs  Solution.    Used  only  as  a  styptic. 

Syrupus  Ferri  lodidi.  Syrup  of  Iodide  of  Iron, — Dose,  1i\,v-xl,  well  diluted 
and  taken  through  a  quill  or  a  glass  tube. 

Ferrum  Reductum^  Reduced  Iron,  Iron  by  Hydrogen, — Dose,gr.  ss-ij. 

Ferri  Oxidum  Hydratum^  Hydrated  Oxide  of  Iron,  Ferric  Hydrate, — a  soft 
magma,  only  used  as  an  antidote  to  Arsenic.  Prepared  by  adding  10  parts 
of  Solution  of  Tersulphate  of  Iron  to  8  parts  of  Aqua  Ammonise,  and  suffi- 
cient Water  to  wash  it. 

*Ferrum  Dialysaium^  Dialysed  Iron, — Dose  TT\,x-!5J.     Is  highly  praised  by 

many  physicians,  and  unqualifiedly  condemned  by  many  others. 
*  Ferri  Albuminasy  Albuminate  of  Iron, — a  cinnamon-brown  powder,  soluble  in 
water  slightly  acidulated  with  HCl.    Dose,  gr.  xx-xl,  in  simple  aqueous 
solution,  or  in  pilL 
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Incompatibles,  are  Acids,  Acidulous  salts,  Alkalies  and  their  Carbonates, 
Tannic  and  Gallic  Acids  and  all  Vegetable  Astringents,  hence  the  Bitten, 
except  Calumba,  Quassia,  Chiretta,  and  Gentian,  which  contain  no  tanniiL 
The  Tincture  of  the  Chloride  is  decomposed  by  the  Alkalies,  Alkaline  earths 
and  their  Carbonates,  Astringent  Vegetable  infusions,  and  Mucilage  of  Acada. 

Physiological  Actions.  Iron  is  present  in  the  blood  (i  part  to  230  of 
red  corpuscles),  also  in  the  bile,  lymph,  gastric  juice,  etc.  Given  medidnally, 
in  small  doses,  it  improves  the  blood,  increasing  the  number  of  the  red  cor- 
puscles, and  promoting  the  appetite  and  digestion.  In  large  doses,  nausea 
and  vomiting  are  produced  by  the  soluble  preparations ;  the  Iodide,  Chloride, 
Nitrate  and  Sulphate  being  active  irritant  poisons.  Nearly  all  the  preparations 
are  more  or  less  astringent,  and  act  injuriously  on  the  teeth.  Only  a  small 
portion  is  absorbed,  the  rest  being  eliminated  by  the  intestinal  canal,  blacken* 
ening  the  faeces  by  conversion  into  tannates  and  sulphides.  The  Tincture  of 
the  Chloride  is  diuretic. 

Therapeutics.     The  chief  indication  for  Iron  is  anaemia ;  when  plethon 
exists  it  is  contra-indicated.     It  should  be  given  after  meals,  and  occasionallj 
suspended  for  a  time,  to  avoid  deranging  the  digestion. 
Pseudo- Ltucocythcemia  is  much  benefited  by  chalybeates. 
Syphilitic  Cachexia  is  greatly  influenced  by  the  Iodide  of  Iron. 
Acute  Rheumatism^  in  anaemic  subjects  only ;  in  them  highly  useful. 
Chorea^  of  anaemic  girls,  about  the  age  of  puberty, — with  purgatives. 
Neuralgia^  of  the  anaemic, — ^large  doses  of  the  Tincture  of  the  Chloride. 
Cardiac  Disorders,  fatty  heart,  weak  heart,  dilatation,  mitral  disease. 
Nocturnal  Incontinence  of  Urine  in  delicate   children, — the  Syrup  of  the 

Iodide,  TT\^  xv-xx  ter  die,  has  given  excellent  results. 
Menstrual  Disorders,  due  to  anaemia,  especially  amenorrhoea. 
Hemorrhages,  of  every  form, — Monsel's  Solution,  locally. 
Chronic  Bright s  Disease,  the  Tinct.  Ferri  Chlor.  as  a  chalybeate  diuretic 
Erysipelas,  half-drachm  doses  of  the  Tinct.  Ferri  Chlor.  every  four  hours  in 

very  many  cases  controls  the  disease ;  how  is  not  known. 
To  promote  appetite  and  digestion, — the  Sulphate  in  pill,  or  the  official  PiL 

Aloes  et  Ferri,  will  generally  give  satisfaction. 
Diphtheria, — the  Tincture  of  the  Chloride  in  full  doses,  has  a  well-established 

reputation. 

MANGANUM, — Manganese. 
Preparations. 

Mangani  Oxidum  Nigrum,  Black  Oxide,  or  Binoxide, — ^Dose,  gr.  ij— x. 

Mangani  Sulphas,  gr.  ij-v.     Freely  soluble  in  water,  and  of  bad  taste. 
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Poiassii  Permanganas^  gr.  ss.-gr.  ij,  in  distilled  water. 
*Syruptis  Ferri  et  Mangani  lodidi^  TT\^x-xxx.     See  U.  S.  Disp.,  p.  1692. 
*F'erri  et  Mangani  Carbonas  Saccharaius,  gr.  v-xx.    Is  a  tasteless,  reddish- 
brown  powder.     For  its  formula  see  the  U.  S.  Disp.,  page  1693. 

Physiological  Actions.  The  salts  of  Manganese  in  small  doses  improve 
the  appetite  and  digestion,  increase  arterial  tension,  and  stimulate  the  action  of 
the  heart.  In  larger  doses  they  lower  the  heart's  action,  paralyze  the  muscular 
system,  especiaDy  the  muscular  coat  of  the  arteries,  casing  progressive  wasting, 
paraplegia,  and  acute  fatty  degeneration  of  the  liver.  They  are  gastro- 
intestinal irritants,  have  specific  excitant  action  on  the  uterus,  and  the  sulphate 
is  a  decided  cholagogue.  Manganese  is  closely  associated  with  Iron  in  the 
blood,  bile,  etc.,  in  the  proportion  of  ahout  i  to  20. 

Therapeutics.     Manganese  is  prescribed  in — 

Ancemia  and  ChlorosiSy  in  combination  with  Ferric  preparations. 

Cachexia  of  various  kinds, — the  Syrup  of  the  Iodide  of  Iron  and  Mang. 

Hepatic  Disorders,  and  catarrh  of  the  bile  ducts, — the  Sulphate. 

Chronic  Skin  Diseases, — the  Oxide  aS  an  ointment. 

Gastrodynia  and  Pyrosis, — the  purified  Oxide  in  doses  of  gr.  x-xv. 

Amenorrhcsa,  and  other  menstrual  derangements, — The  Black  Oxide,  in  freshly- 
made  pills  of  2  grains  each,  of  which  1-5  pills  may  be  taken  thrice  daily. 

Uses  of  Permanganate  of  Potassium.  As  an  antiseptic  and  oxidizing 
agent  it  is  used  in  diphtheria,  scarlatina,  septicaemia,  etc.,  and  is  given  with 
benefit  in  dyspepsia,  lithsemia  and  obesity.  Locally  it  is  employed  as  a 
deodorizer  in  cancer,  ozaena,  otorrhoea,  foul  breath,  and  fetid  perspiration  of 
the  feet,  in  solution  of  3  j  to  the  pint  It  is  considered  a  very  efficient  emmen- 
agogue  by  many  authorities,  and  is  employed  in  amenorrhoea,  and  other 
derangements  of  the  menstrual  function.  When  used  internally  it  must  be 
instantly  decomposed  in  the  stomach,  and  cannot  be  absorbed  in  its  own  form. 

BISMUTHUM,— Bismuth. 

Preparations. 

Bismuthi  Subcarbonas,  Subcarbonate  of  Bismuth, — Dose,  gr.  x-3  j. 

Bismuthi  Subnitras,  Subnitrate  of  Bismuth, — Dose,  gr.  x-^j.  Both  these 
salts  are  heavy,  white  powders,  insoluble  in  water  or  alcohol,  and  so  nearly 
insoluble  in  the  gastric  juice,  that  large  doses  may  be  safely  given  if  uncontam- 
inated  with  Arsenic.  They  are  administered  in  powder,  emulsion,  troche,  or 
simply  stirred  up  in  milk. 

Bismuthi  et  Ammonii  Citrus,  Citrate  of  Bismuth  and  Ammonium, — small, 
shining  scales,  very  soluble  in  water.     Dose,  gr.  ij-iv. 
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*Bismulhi  Subiodidum,  Subiodide  of  Bismuth, — a  heavy,  dark-red,  impalpiUe 
powder,  insoluble,  stains  fabrics  deeply.     Not  used  internally. 

Physiological  Action  of  the  insoluble  salts  of  Bismuth  is  chiefly  that  of  a 
local  sedative  and  astringent, — though  a  minute  quantity  passes  into  the  blood, 
where  it  acts  as  a  tonic,  promoting  the  constructive  metamorphosis  bysdma- 
lating  the  appetite  and  digestion.  After  a  time  these  salts  produce  constipa- 
tion, and  always  give  to  the  stool  and  tongue  a  dark  clay  color,  by  reason  of 
their  conversion  in  part  4k>  a  sulphide  in  the  gastro-intestinal  canal.  Toxic 
effects,  when  occurring,  are  generally  due  to  the  presence  of  Arsenic,  widi 
which  most  of  the  commercial  preparations  are  contaminated.  Poisonoos 
effects  have,  however,  been  observed  from  their  absorption  when  freely  used 
upon  a  large  wound. 

The  soluble  salts,  (Acetate,  Citrate,  etc.),  when  given  in  large  doses,  have 
an  action  like  that  of  Mercury,  Antimony  or  Arsenic; — ^producing  seTcre 
gastro-enteritis,  fatty  degeneration  of  the  liver,  etc.  The  Stibiodide  has  an 
energetic  antiseptic  and  stimulant  action  upon  wounds,  ulcers,  etc.,  promoting 
the  growth  of  granulation  tissue,  and  preventing  the  formation  of  pus. 

Therapeutics.  The  Subcarbonate  and  Subnitrate  of  Bismuth  are  giTcn 
internally  in  most  forms  of  disordered  digestion,  vomiting,  and  diarrhoea,  but 
large  doses  are  necessary  to  be  efficacious.  The  best  vehicle  for  them  is  millL 
They  are  well  used  in — 

Acute  Gastritis.  Vomiting  of  Children.  Diarrhoea  ofty- 

Gastralgia,  Gastric  Ulcer.      Vomiting  of  Pregnancy.  phoid  fever,  aad 

Acute  Indigestion.  Gastro-intestinal  Disorders       phthisis. 

Aphthae,  and  Stomatitis.  of  Children.  Chronic  Diarrhea 

The  Citrate,  being  soluble,  is  used  in  solutions  with  Pepsin,  Strychnine,  etc 
for  various  affections  of  the  digestive  apparatus,  in  dyspepsia,  gastralgia, 
feeble  digestion,  etc. 
Locally,  these  salts  may  be  applied  with  advantage  in  cases  of — 

Stomatitis.  Eczema.  Gonorrhcea. 

Nursing  Sore  Mouth.  Intertrigo.  Gleet. 

Acne  Rosacea.  Conjunctivitis.  Leucorrhoea. 

As  a  dressing  for  wounds,  ulcers,  etc.,  where  an  antiseptic  and  stimulation 
action  is  desired,  there  is  no  application  equal  to  the  Subiodide  of  Bismuth, 
dusted  on  to  the  surface  after  it  has  been  washed  and  dried. 

ARSBNIUM,— Arsenic. 
Preparations. 

Acidum  Arseniosum,  White   Arsenic,  Arsenious  Acid, — soluble   in  watfli 

I  to  33.     Dose,  gr.  ^-^t  after  meals. 
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Liquor  Acidi  Arseniosi^  Solution  of  Arsenions  Acid,  Solution  of  Chloride  of 

Arsenic, — strength  j^.     Dose  TT\,ij-x,  after  meals. 
Liquor  Potassii  Arsenitisy  Solution  of  Potassium  Arsenite,  Fowler's  Solution, 

— strength  j^.     Dose,  Tl\^ij-x,  after  meals. 
Liquor  Sodii  ArseniaHsy  Solution  of  Sodium  Arseniate,  Pearson's  Solntion,— 

strength  j^.     Dose,  n\^ij-xv,  after  meals. 
Arsenti  lodidum.  Iodide  of  Arsenic, — soluble  in  water.     Dose,  gr.  iV'-iV* 
Liquor  Arsenti  et  Hydrargyri  lodidi.  Solution  of  Iodide  of   Arsenic  and 

Mercury,  Donovan's  Solution, — strength  jj^.    Dose,  n\^ij-x. 
*  Liquor  Bromi  Arsenitis^  Solution  of  Arsenite  of  Bromine  (or  Bromide  of 

Arsenic),  Clemen's  Solution, — Dose,  TT\^ij-yj,  once  or  twice  daily. 
*Cupri  Arsenis^  Arsenite  of  Copper,  Paris  Green, — ^not  used  medicinally,  but  is 

often  employed  as  a  poison. 

Toxicology!  Arsenical  poisonii^  is  treated  as  follows : — First,  the  prompt 
evacuation  of  the  stomach.  Then,  administration  of  the  antidote,  which  is 
the  Hydrated  Oxide  of  Iron,  freshly  precipitated  and  in  quantity  8  parts  for  i 
of  the  poison.  Then  oil,  milk,  or  mucilaginous  drinks,  to  protect  the  mucous 
membrane ;  and  diluents,  alkaline  mineral  waters,  Iodide  of  Potassium,  etc., 
to  promote  elimination. 

Hydrated  Oxide  of  Iron.  Ten  troy  ounces  of  Solution  of  Tersulphate  of 
Iron  diluted  with  loo  parts  of  cold  water  is  added  to  eight  troy  ounces  of 
Aqua  Ammonite  previously  diluted  with  20  parts  of  cold  water,  constantly 
stirred,  and  the  precipitate  washed,  and  added  to  20  parts  of  cold  water. 
Extemporaneously  the  same  preparation  may  be  formed  by  adding  Carbonate 
of  Sodium  to  Tincture  of  the  Chloride  of  Iron,  or  Calcined  Magnesia  to 
Monsel's  Solution. 

Chronic  Arsenical  Poisoning  may  be  avoided  by  commencing  with  full 
doses  (n\^x  of  Fowler's  solution),  then  reducing  the  dose  regularly.  Unless 
very  small  doses  are  used,  Arsenic  should  always  be  given  just  fifter  meals,  so 
as  to  avoid  its  irritant  action  on  the  gastric  mucous  membrane. 

Physiological  Actions. — Arsenic  is  a  very  painful  escharotic,  exciting 
violent  inflammation.  Taken  internally  it  is  a  powerful  irritant  to  the  gastro- 
intestinal and  bronchial  mucous  membranes. 

In  Small  Doses,  Arsenic  is  a  stomachic  tonic,  promoting  the  appetite  and 
digestion ;  increases  cardiac  action,  respiratory  power,  and  the  secretions  of 
the  intestinal  tube;  stimulates  the  mind,  the  sexual  appetite,  and  intestinal 
peristalsis;  causes  rotundity  of  form  and  a  fair  skin.  When  tolerance  is  estab- 
lished,  large  doses  are  taken  with  impunity,  as  by  the  arsenic-eaters  of  Styria. 

In  Full  Medicinal  Doses  contint4ed,  it  produces  oedema  and  itching  of  the 
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eyelids,  increased  saliva,  nausea,  vomiting  of  mucus,  diarrhoea  or  djseoterf, 
epigastric  pain  and  soreness,  irritable  and  feeble  heart,  dyspnoea,  disordered 
sensibility,  herpes  zoster,  urticaria,  eczema  and  other  skin  eruptions^  jaundict 
and  albuminuria. 

In  Toxic  Doses  f\\kt  phenomena  maybe  either  gastro-intestinal  or  proformdlj 
cerebral  in  character.  In  the  first  and  most  usual  form,  there  is  burning  pam 
at  the  stomach,  extending  over  the  abdomen,  vomiting,  thirst,  bloody  stools, 
strangury,  suppressed  or  bloody  urine,  a  rapid  and  feeble  heart,  great  anxiety, 
cold  breath,  albuminuria,  collapse.  In  the  nervous  form,  profound  coma,  like 
that  of  opium  narcosis,  comes  on  suddenly,  and  without  any  gastro-intestiDil 
symptoms. 

Post-mortem  shows  erosions,  ecchjrmoses,  and  softening  of  the  gastro-intes> 
tinal  mucous  membrane,  congestion  of  the  lungs  and  the  bronchial  mncoos 
membrane,  fatty  d^eneration  of  the  internal  organs,  especially  the  liver  and 
kidneys. 

Therapeutics.    Arsenic  is  very  useful  in — 
Stomach  Disorders^  as  chronic  gastric  catarrh,  irritative  dyspepsia,  chronic 

gastric  ulcer,  cancer  of  the  stomach,  gastralgia,  and  vomiting  due  to  these 

affections.    Very  small  doses  here,  gtt.  j  of  Fowler's  solution. 
Bronchial  and  Pulmonary  Affections^  as  chronic  catarrhs,  chronic  phtluss. 

spasmodic  asthma,  acute  coryza,  hay  fever,  etc.,  are  much  benefited  h 
•  smoking  arsenical  cigarettes. 
Diabetes  Mellitus^ — The  Bromide  has  recently  done  good  service ;  also  lithi- 

ated  Arsenical  Water  as  a  beverage,  made  by  mixing  Lithium  Carbonate  vi 

Sodium  Arseniate  in  the  ordinary  carbonated  water. 
Diarrhoeas  and  Dysentery,  chronic  and  choleraic. 
Liver  Disorders,  of  malarial  origin,  and  catarrhal  jaundice. 
Anamia  and  Chlorosis,  to  promote  constructive  metamorphosis. 
Vomiting  of  Pregnancy,  gtt.  j  of  Fowler's  solution  before  each  meaL 
Weak  Heart,  with  dyspnoea  and  oedema  of  the  feet  and  ankles  resulting  thcR^ 

from, — Arsenic  with  Iron  and  Strychnine. 
Chorea,  large  doses,  n\^v  thrice  daily,  are  very  useful. 
Malaria  is  well  treated  by  Arsenic  as  an  adjunct  to  Quinine. 
Epithelioma,  and  many  other  forms  of  cancer,  are  retarded  by  it. 
Chronic  Skin  Diseases,  particularly  psoriasis,  and  eczema  squamosom,  ax 

those  affecting  the  superficial  strata  of  the  integument. 
Rheumatoid  Arthritis  has  been  well  treated  with  Arsenic. 
Locally,  Arsenical  paste  is  used  as  an  escharotic  in  cancer,  but  is  excessive^ 

painfuL    It  is  a  good  depilatory. 
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BITTERS. 

Bitters  are  divided  into  the  Simple  Bitters  and  the  Aromatic  Bitters. 
The  latter  contain  Gallic  and  Tannic  acids,  besides  aromatic  constituents, 
and  are,  therefore,  more  or  less  astringent.  There  are  also  certain  special 
bitters,  Eucalyptus,  Hydrastis,  Cinchona,  etc.,  which  will  be  treated  of 
separately. 

SIMPLE  BITTERS,  their  Principles,  Preparations  and  Doses. 

Quassia, — ^The  wood  of  Picrana  exeelsa.    Principle,  Quassin. 
Extracium  Quassue,  gr.  j~iij.     Tinctura  Quassia^  ^^~^j'     Extraeium 
Quassue  Fluidum^  3^~3J> 

Gentiana,  Gentian, — The  root  of  Geniiana  ItUea,     Composition,  Gentianin, 
Gentesic  Acid. 

Extr actum  Gentiana ^  gr.  j-v.     Extr.  Geniiana  Fluidum,  ^ss-jij. 
Tinctura  Gentiana  Composita^  ^^s-^ij.     Contains  Cardamom  2,  Bitter 

Orange  Peel  4,  Gentian  8,  Dilute  Alcohol  to  100  parts. 
*Mistura  Gentiana  Alkalina,  ^j-^iv.    Contains  Bicarb,  of  Sodium,  gr. 

XV,  Dil.  Hydrocyanic  Acid,  TT\^iij,  Infusum  Gentianae  Co.  J  j. 
*Mistura  Gentiana  et  Senna ^  ^j-^vj.     Infusum  Sennae  ^iij,  and  Tinct. 

Cardamomi  ^j,  Infusum  Gentianae  Co.  ^vj. 

Calumba,  Columbo, — The  root  of  Jateorrhiza  Calumba.     Composition,  Ber- 
berina,  Colombin,  Columbic  Acid. 
Extractum  Calumba  Fluidum,  ^ss-^^^ij,     Tinctura  Calumba^  i^ss-^ij. 

Comus,  Dog- wood, — The  bark  of  the  root  of  Comus  Jlorida,    Composition, 
Comin,  a  resin,  and  Tannic  Acid. 

Extractum  CornHs  Fluidum,  Tl\,x-3J. 

AROMATIC  BITTERS,  their  Principles  and  Preparations. 

Serpentaria,  Virginia  Snake- root, — Described  under  Cardiac  Stimulants. 

Prunus  Virginiana,  Wild  Cherry, — ^The  bark  of  Prunus  serotina.    Com- 
position, Amygdalin  and  Emulsin  (which  by  their  mutual  reaction  with 
water  produce  Hydrocyanic  Acid),  Tannic  and  Gallic  Acids,  etc, 
Extractum  Pruni  Virginiana  Fluidum^  S^s-^j 
Infusum  Pruni  Virg,,  2^"2^J*     Syrupus  Pruni  Virg.y  ^j-^ij. 

Cascarilla, — The  bark  of  Craton  Eluteria,     Composition,  Cascarillin,  Tannic 
Acid,  etc     *  Infusum  Cascarilla,  S  ss-  J  j. 
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Physiological  Actions.  The  Simple  Bitters  increase  appetite  and  ad 
digestion,  thus  promoting  the  constructive  metamorphosis.  They  increase  tk 
mucous  secretion,  the  flow  of  saliva  and  of  gastric  juice.  As  they  also  inatase 
the  gastric  mucus,  their  continued  use  will  set  up  gastric  catarrh,  and  intdeit 
with  digestion.  Tke  Aromatic  BiUers  haYt^milaxproptTiies;  and  in  addkkn, 
a  local  stimulant  action  upon  the  alimentary  canal,  due  to  the  presence  of  i 
volatile  oil,  as  well  as  decided  astringent  qualities  firom  their  Tannic  andGallk 
Acids.     Cornus  is  a  good  antiperiodic. 

Therapeutics.    They  are  used  as  tonics  chiefly  in — 
Atonic  Dyspepsia,  with  pain  after  eating, — Quassia  or  Calumba. 
Convalescence, — to  promote  the  appetite  and  to  aid  digestion. 
Diarrhcea,  depending  on  indigestion,  or  an  irritable  intestinal  mncoos  men- 

brane, — Gentian  or  Calumba. 
Flatulence, — an  infusion  of  Calumba,  Ginger,  ftft  ^  ss,  and  Senna  ^  j. 
Malaria, — Cornus,  as  a  tonic  and  antiperiodic,  has  considerable  repute. 
Bronchial  Catarrh, — Prunus  Virginiana  has  a  domestic  reputation. 
Hectic  Fever,  from  any  source, — Prunus  Virginiana  is  an  efficient  tonic 
Ascarides  Vermiculares, — Quassia  internally,  and  as  an  enema. 
Cough  of  Phthisis, — Prunus  Virginiana  in  cold  infusion. 
As  Vehicles,  the  various  bitter  infusions  are  much  used.    The  Sjrrup  of  ^i 

Cherry  is  an  ingredient  of  almost  every  cough  mixture.     Quassia,  Geotia 

and  Calumba  may  be  prescribed  with  Iron,  as  they  contain  no  Tannin. 

EUCALYPTUS,— Blue  Gum-tree. 

Eucaljrptus  and  its  Composition.  The  leaves  of  Eucalyptus  globtik. 
or  Blue  Gum-tree  (nat.  ord.  Myrtacese),  a  native  of  Australia,  now  grown  i^ 
CaUfomia,  Italy,  etc.  It  contains  tannic  acid,  a  Volatile  Oil,  a  fatty  add.a^ 
a  resin  which  is  resolvable  into  Turpene,  Cymol,  etc.  The  oil  consists  of  thite 
oils,  which  distil  over  at  different  temperatures,  the  first  product  being  cafi^ 
EucalyptoL 

Preparations. 
Extractum  Eucalypti  Fluidum, — Dose,  TT\^x-3J. 
Oleum  Eucalypti, — Dose,  n\^v-xx  in  emulsion  or  capsules.  ' 

Physiological  Actions.  It  promotes  appetite  and  digestion,  stimiiM 
the  flow  of  saliva,  gastric  juice,  and  the  intestinal  secretions ;  increases  o 
heart's  action,  and  lowers  the  arterial  tension.  In  large  doses  it  causes  gra 
muscular  weakness,  lowered  temperature,  nausea  and  vomiting,  indigesdq 
diarrhoea,  and  if  continued  will  irritate  and  congest  the  kidne3rs.  It  red«^ 
the  size  of  an  enlarged  spleen,  and  has  anti-malarial  properties,  absortaU 


HYDRASTIS.  61 

noxious  germs,  as  well  as  enormous  quantities  of  water  from  the  soil,  and  by 
its  emanations  purifying  the  atmosphere  in  its  vicinity.  It  is  largely  cultivated 
in  noalarial  districts  for  these  properties,  and  has  rendered  habitable  a  portion 
of  the  deadly  Roman  Campagna.     It  is  destructive  to  low  forms  of  life. 

Eucalyptus  is  diaphoretic,  and  a  stimulating  expectorant.  It  is  eliminated 
by  the  skin,  bronchial  mucous  membrane  and  kidneys,  imparting  its  odor  to 
the  breath  and  urine,  being  more  or  less  irritant  at  the  points  of  elimination. 
[The  Oil  and  its  derivatives  are  described  under  Antisbptic  Oils.] 

Therapeutics.    Eucalyptus  is  well  administered  in — 

Chronic  CatarrhtU  Affections  of  the  genito-urinary  organs,  the  broncho-pul- 
monary mucous  membrane,  and  the  bladder,  especially  the  latter. 

Bronchitis^  acute  and  chronic, — ^in  the  former  after  the  most  acute  stage. 

Asthma^ — ^the  leaves  smoked  in  combination  with  Stramonium,  Belladonna,  etc. 

Chronic  Gastric  Catarrht  and  conditions  of  the  intestinal  canal  which  favor 
the  development  of  parasites. 

Cachexia  J  and  Convalescence^ — ^as  a  tonic  and  stimulant. 

Stomatitis  and  Tonsillitis^ — a  decoction  of  the  leaves,  locally. 

UUerSf — as  a  disinfectant,  it  destroying  low  forms  of  life. 

Hysteria^  Chorea^  etc.,  in  debilitated  persons. 

Malaria^ — as  a  reconstructant,  Eucalyptus  is  better  than  Quinine. 

Intermittent  Fever,  in  which  Eacal3rptus  has  some  utility,  especially  in  obsti- 
nate cases,  where  it  is  desirable  to  stop  the  use  of  Quinine. 

HYDRASTIS,— Golden  Seal. 

Hydrastis  is  the  root  of  Hydrastis  Canadensis,  (nat.  ord.  Ranunculaceae), 
and  contains  three  alkaloids, — ffydrastine,  Berberine  and  Xanthopuccine^ 
with  Tannic  and  Gallic  Acids,  etc.    Its  preparations  are — 
Extractum  Hydrastis  Fluidum,  T!\^v-3  ss.     Ttnctura  Hydrastis,  TT\^x-3J. 

Physiological  Actions. — Hydrastis  is  an  astringent  bitter,  promotes  appe- 
tite and  digestion,  increases  the  secretions  of  the  gastro-intestinal  tract,  and  the 
flow  of  bile.  Long  used,  it  deranges  digestion  and  causes  constipation.  It 
is  an  anti-periodic,  and  a  protoplasmic  poison,  arresting  the  movements  of  the 
white  blood  corpuscles. 

Therapeutics.    Hydrastis  is  chiefly  used  as  a  stomachic  tonic,  an  anti- 
periodic,  a  mild  astringent,  and  an  antiseptic.     In — 
Catarrh  of  the  stomach,  duodenum,  gall  ducts,  intestine,  bladder,  uterus, 

vagina ; — in  gonorrhoea,  gleet  and  chronic  nasal  catarrh,  it  is  an  excellent 

remedy,  both  locally  and  internally. 
Syphilitic  Affections,  of  the  mouth,  throat  and  nares,— fluid  extr.  locally. 
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Ulcers  and  Sores,  of  unhealthy  character, — ^locally  applied. 
StomatiHSf  both  mercurial  and  aphthous, — the  fluid  extract  locally. 
Constipation^  when  due  to  deficient  intestinal  secretion. 
Rectal  Fissure  and  Hemorrhage, — the  fluid  extract  locally. 
Intermittents, — ^here  Hydrastine  stands  next  after  Quinine. 
Malarial  Poisoning, — the  fluid  extract  with  Iron  preparations. 

CINCHONA,--Peruvian  Bark. 

Official  Species  of  Cinchona  are  three,  viz. — 
(l).  Cinchona, — the  bark  of  any  species  of  Cinchona,  (nat.  ord.  Rnbiacoel 

containing  at  least  3  per  cent,  of  its  peculiar  alkaloids. 
(2).  Cinchona  Flava,  Yellow  or  Calisaya  bark, — the  bark  of  C.  Cahsaya. 
(3).  Cinchona  Rubra,  Red  bark, — the  bark  of  Cinchona  succirubra. 

Another  variety,  Cinchona  Pallida^  Pale  bark,  is  found  in  the  shops,  bot  is 
not  oflicial,  having  been  dismissed  from  the  last  edition  of  the  U.  S.  FhariD^ 
copoeia. 

Peculiarities  possessed  by  each  variety.  They  should  contain  not  is 
than  3  per  cent,  of  the  alkaloids  and  at  least  2  per  cent  of  Quinine.  Ydk* 
bark  contains  most  Quinine,  Pale  bark  most  Cinchonine,  while  the  Red  baii 
has  these  alkaloids  in  about  equal  proportions.  The  tree  is  a  native  of  ^ 
western  mountains  of  S.  America,  and  has  been  planted  largely  in  India,  Cp- 
Ion  and  Burmah.  The  bark  from  Columbia  aflbrds  no  alkaloids  exce^ 
Quinine. 

Composition  of  Cinchona.  It  contains  4  chief  alkaloids  and  17  otbc 

also   2  simple  acids,   2  tannic  acids,  a   resinoid,  and  coloring  matter,* 
follows, — 

Alkaloids,  4, —  Acids,  4, —    * 

Quinina,  Quinine, — the  most  valuable.  JCinic,     JdnO'tannie. 

Quinidina,  Quinidine, — the  strongest  antiperi-  Kinovic,     Js^novo-tann 

odic,  but  it  exists  in  very  small  quantity. 

Cinchonina,  Cinchonine, — the  least  valuable.  Other  CoNSTiTUEirrs- 

Cinchonidina,  Cinchonidine, — yi,  the  strength  Kinovin,  a  resinoid. 

of  Quinine.  Cinchona  Red, 

Chinoidin,  Quinetum,  and  Quinquinina.     Chinoidin  is  the  black, 
residue  left  after  the  crystallizable  alkaloids  have  been  removed  from 
mother-liquor,  and  it  evaporated.    It  contains  the  four  alkaloids  in 
condition,  and  has  about  one-fourth  the  strength  of  Quinine.     Quinetum  ( 
called  Quinquinina)  is  an  impure  preparation,  much  used  in  India.    It 


aNCHONA.  63 

tains  all  the  alkaloids,  the  woody  fibre  being  remoyed,  and  is  about  half  as 
strong  as  Quinine. 

Preparations. 
Infusum  Cinchomp,  Dose,  ^  ss- Jij.     Cinchona  6i,  Aromatic  Sulphuric  Acid 

1,  Water  93.    Is  the  only  official  infusion  containing  Sulphuric  Acid. 
Tinctura  CinchofUE^  strength  20  per  cent.     Dose,  3SS-3  ij. 

Tinciura  Cinchona  Compositay  a  substitute  for  Huxham*s  Tincture  of  Bark, 
strength  10  per  cent,  3J-§ss.    G}ntain8  Cinchona  Rubra  10,  Serpentaria 

2,  Orange  Peel  8,  Glycerin  10,  Alcohol,  Water,  aa  q.  s.  ad.  100. 

Quinina  Sulphas^  Sulphate  of  Quinine.  Dose,  gr.  j-xx,  even  xl.  Soluble  in 
740  parts  of  cold  water,  and  in  smaller  proportions  of  acidulated  water. 

Cinchonidina  Sulphas,  Sulphate  of  Cinchonidine.  Dose,  gr.  ij-xxx.  It  is  being 
much  used,  especially  in  hospital  and  dispensary  work. 

Incompatibles.  Free  Tannic  Acid  is  incompatible  with  the  infusion. 
Iodine,  Alkalies,  Alkaline  carbonates  and  earths  are  incompatible  with  the 
alkaloids,  the  first  named  forming  insoluble  compounds  therewith,  and  the 
latter  precipitating  them  from  solution. 

Antagonists.  As  to  its  cerebral  action  Morphine  is  antagonistic ;  BellO' 
donna  or  Atropine  to  its  nervous,  cardiac,  and  antipyretic  powers. 

Physiological  Actions.  Cinchona  is  an  astringent  bitter  tonic,  an  anti- 
septic, antiperiodic,  antiphlc^istic,  antipyretic  and  antimiasmatic,  a  diminisher 
of  reflex  action,  a  protoplasmic  poison,  and  a  direct  emmenagogue  and  an 
oxytocic.  Its  alkaloids  are  rapidly  diffused  and  slowly  excreted,  being  found 
in  the  urine  in  ^^  of  an  hour  after  administration,  and  for  three  days  after- 
wards.  At  first  it  promotes  appetite,  digestion,  the  flow  of  saliva  and  of  gastric 
juice;  but  long  continued  it  sets  up  a  gastric  catarrh,  impedes  digestion  and 
causes  constipation.  It  arrests  the  movements  of  the  white  blood  corpuscles, 
though  increasing  their  number ;  and  prevents  acetification  and  decay  of  the 
blood.  The  Heart  and  arterial  tension  are  somewhat  stimulated  by  small 
doses,  but  depressed  by  large  ones  (gr.  xl-lxx),  which  slow  and  enfeeble  the 
pulse,  the  drug  acting  directly  on  the  cardiac  ganglia.  The  Brain  is  exhilar- 
ated by  small  doses,  large  ones  causing  anaemia,  pallor,  a  sense  of  fullness  and 
constriction  in  the  head,  singing  in  the  ears,  vertigo,  a  staggering  gait,  amau- 
rosis and  deafness  (though  the  eyes  and  ears  are  rarely  ever  injured  seriously), 
great  headache,  coma,  dilated  pupils,  delirium,  and  in  animals  convulsions. 
These  symptoms  collectively  are  termed  "  Cinchonism."  The  Reflex  Function 
of  the  cord  is  lowered  very  markedly  by  large  doses.  The  Spleen  is  reduced 
^  size,  and  the  temperature  of  pyrexia  lowered,  though  it  does  not  depress 
the  body  temperature  in  health.    In  some  subjects  it  causes  sexual  excitement. 
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in  Others  cutaneous  eruptions  followed  by  desquamation  ;  it  lessens  the  exa^ 
tion  of  uric  acid,  but  not  that  of  urea ;  and  is  a  uterine  stimulant  in  liboc 
Its  power  to  initiate  uterine  contractions  is  still  a  much  debated  question. 

Therapeutics.    The  principal  use  of  Cinchona  is  in  the  malarial  diseases, 

over  which  its  influence  is  that  of  a  specific.     In — 

Intermittents, — gr.  x  of  Quininse  Sulphas  in  the  sweating  stage  and  agaio 
five  hours  before  the  expected  time  of  the  next  paroxysm.  Arsenic  in  the 
intervals,  in  lieu  of  Quinine,  which  will  cause  a  daily  exacerbadon  of  temper- 
ature  if  long  continued. 

Remittent  Fever ^ — gr.  xx-xxx  once  or  twice  a  day,  until  the  temperature  iJ 
reduced  to  the  normal  point. 

Pernicious  Fever, — ^large  doses,  gr,  xxx-lx,  are  necessary  to  safety. 

Chronic  Malarial  Poisoning, — Chinoidin  is  more  effective  than  Quinine. 

Prophylactic^  against  malaria, — Quinine,  gr.  ij-iij  per  diem,  is  effective. 

Inflammations,  at  their  inception,  may  be  aborted  by  Quinine,  gr.  xt-xl 
combined  with  Morphine,  which  here  is  sjmergistic  to  it. 

Acute  Tonsillitis^  may  sometimes  be  aborted  by  Quinine  in  full  dose. 

Acute  Catarrh  may  often  be  aborted  by  Quinine,  gr.  x.  Morphine,  gr.  )(. 

Surreal  Fever,  and  before  surgical  operations.  Quinine  is  much  used. 

Sepliccemic  Fevers,  and  Hectic,  are  well  treated  with  Quinine  and  Alcohol 

Neuralgic^,  of  the  ophthalmic  division  of  the  5th,  and  when  due  to  malamu 

Skin  Diseases,  especially  erythema  nodosum,  and  erysipelas. 

Eruptive  Fevers,  especially  scarlet  fever  and  measles,  throughout  course. 

Hay-asthma,  a  solution  of  the  neutral  chloride,  applied  locally,  gr.  vj  ad  ^j. 

As  a  Tonic,  the  Infusion  or  Compound  Tincture  is  best  with  a  mineral  acid; 
has  many  applications,  as  in  atonic  dyspepsia,  gastric  catarrh  of  drunkank 
adjmamic  states,  convalescence,  asthma,  chronic  bronchitis,  insanity,  vL 
generally  in  weak  subjects  of  flabby  flesh  and  perspiring  skin. 
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POTASSIUM. 
Preparations. 

Potassa,  Caustic  Potash,  Hydrated  Protoxide  of  Potassium.     A  painful  esdir 

otic,  acting  deeply ;  soluble  in  0.5  of  water. 

Liquor  Potassa,  Solution  of  Potassa.    Dose,  n\^ij-xv,  well  diluted  with  witf 

Potassii Acetas,     Dose,  gr.  x-^j.  Potassii  CUras.     Dose,  gr.  v-jss 

Potassii  Carbonas.    Dose,  gr.  ij-x.  Potassii  Chloras,     Dose,  gr.  v-i' 

Potassii  Nitras,  Nitre.    Dose,  gr.  ij-x.      Potassii  Bichromas,  Dose,  gr.  fi 
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Poiassii  Bitartras^  Cream  of  Tartar.     Dose  gr.  v-J  j.     Sol.  in  210  of  water. 
Potassii  et  Sodii  Tariras^  Rochelle  Salt,  gr.  x-  §  ss.     Sol.  in  2^  of  water. 

[The  Bromide  is  treated  of  under  Bromides  ;  the  Permanganate  under 
Manganese,  page  55.] 

Physiological  Actions.  Caustic  Potash,  like  the  other  caustic  alkalies, 
destroys  the  tissues  by  combining  with  their  water,  dissolving  the  albumen  and 
saponiiying  the  fats.  The  Potassium  Salts  increase  the  saliva,  promote  oxida- 
tion and  the  retrograde  metamorphosis.  In  small  doses  on  an  empty  stomach 
they  promote  the  formation  of  acid  gastric  juice,  by  favoring  the  outward  osmo- 
sis of  its  constituents  from  the  blood ;  in  large  doses  they  act  chemically  in  the 
stomach,  neutralizing  its  free  acids,  and  disordering  digestion.  The  Bicarbon- 
ate^ given  on  an  empty  stomach,  enters  the  blood  unchanged,  meets  the  neutral 
phosphate  of  sodium,  forming  the  acid  phosphate,  and  making  the  urine  more 
add.  On  a  full  stomach  it  is  decomposed  before  entering  the  blood,  and 
makes  the  urine  less  acid.  The  Vegetable  Acid  Salts  (acetate,  citrate,  etc.) 
enter  the  blood  in  their  own  form,  are  there  decomposed,  forming  CO,,  and 
alkaline  carbonates,  in  which  form  they  are  excreted,  alkalinizing  the  blood 
and  urine.  They  are  also  diuretics,  increasing  both  the  water  and  the  solids  of 
the  urine,  but  decreasing  the  uric  acid  by  increasing  oxidation.  The  Mineral 
Salts  (nitrate,  chlorate,  etc.)  are  not  decomposed  in  the  blood,  but  are  elimin- 
ated in  their  own  form ;  the  Nitrate  being  a  most  active  diuretic,  the  Chlorate 
irritating  the  kidne3rs,  and  causing  albuminuria.  In  large  doses  these  salts 
decompose  the  red  corpuscles  of  the  blood,  and  paralyze  the  motor  ganglia  of 
the  heart.  All  Potassium  Salts,  in  large  doses,  are  cardiac  poisons,  muscular 
paralyzers,  poisonous  to  protoplasm,  especially  to  nerve  tissues,  and  destructive 
to  the  ozonizing  function  of  the  blood.  This  is  especially  true  of  the  Bromide. 
Poisoning  by  Caustic  Alkalies  is  treated  by  the  Vegetable  Acids,  as  vine- 
gar, lemon-juice ;  then  Demulcents  and  Oils  to  protect  the  mucous  membrane, 
and  sustaining  measures  to  support  the  vital  powers. 

Therapeutics.    As  Alkalies  the  Potassium  salts  are  used  in — 
Acute  Rheumatism, — ^the  Bicarbonate  and  Nitrate,  to  saturate  the  blood,  and 

make  the  urine  alkaline ;  is  effective  treatment  for  sthenic  patients. 
Lithamia, — the  Acetate  or  Citrate,  to  promote  oxidation.     If  the  Bicarb,  is 

given,  it  should  be  during  digestion,  to  render  the  urine  less  acid. 
Acidity  and  Atonic  Dyspepsia — the  Bicarbonate,  or  Liquor  Potassae  with  a 
bitter,  in  small  doses  before  meals.     If  given  after  meals  larger  doses  are 
required  for  temporary  alleviation  by  neutralizing  the  food  acids. 
Mouth  Affections,  as  ulcerative  stomatitis,  aphthae,  nursing  sore  mouth,  follicu- 
lar pharyngitis, — the  Chlorate  locally,  as  detergent  wash.     This  salt  must 
be  cautiously  used  internally,  as  it  is  a  dangerous  irritant  to  the  kidneys. 
5 
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Inflammations f-^AofXiXtf  to  promote  the  excretion  of  resulting  produds. 
Cardiac  Dropsy,  if  general, — the  Bitartrate  in  Infusion  of  Juniper. 
Acute  Desquamative  Nephritis, — the  Bitartrate,  but  not  in  Juniper  infosioQ. 
Diphtheria, — the  Chlorate  both  locally  and  internally,  with  the  Tincture  (^ 

the  Chloride  of  Iron,  has  a  high  reputation.    It  should  never  be  prescdbed 

in  a  mixture  with  glycerin,  lest  an  explosion  result. 
Skin  Affections,  as  acne,  eczema,  prurigo,  etc.,  alkaline  solutions,  locally. 
Catarrhs,  nasal,  buccal,  or  vaginal, — ^the  Bichromate  (gr.  j-x  ad  ^iv  aque), 

locally ;— or  the  Chlorate  as  a  detergent  wash. 

SODIUM. 
Preparations. 

Soda,  Sodium  Hydrate,  Caustic  Soda, — soL  in  1.7  of  water. 

Liquor  Soda,  Solution  of  Soda, — Dose  n\,ij-x,  well  diluted  with  water. 

Sodii  Bicarbonas, — Dose  gr.  v-J  j.         Sodii  Boras,  Borax, — Dose,  gr.  ^n. 

Sodii  Sulpho^arbolas, — Dose  gr.  j-x.    Described  under  Carbouc  Acid. 

Pulvis  Effervescens   Compositus,  Seidlitz  Powder.     Sodii  Bicarb.,  gr.  xl; 

Potassii  et  Sodii  Bitartras,  gr.  cxx ;  Acidum  Tartaricum,  gr.  xxv. 
[The  Phosphate  is  treated  of  under  Phosphates, — the  Bromide  under  Bic^ 

MUM, — the  Arseniate  under  Arsenic,  etc.,  etc.] 

Physiological  Actions  are  similar  to  those  of  Potassium,  except  thM  the 
Sodium  salts  are  feebler  alkalies,  are  not  so  depressant,  and  are  not  sad 
powerful  cardiac  and  nerve  poisons.  The  Chloride  exists  normally  in  Af 
blood,  where  it  keeps  the  fibrin  and  albumen  in  solution;  and  in inflammatki. 
being  greatly  needed  therefor,  it  accumulates  at  the  seat  of  the  morbid  actkc 
disappearing  for  the  time  from  the  urine.  Its  reappearance  therein  is  a  sip 
of  improvement.     [This  salt  is  fully  described  under  Chlorum.] 

Therapeutics.    Internally  the  Sodium  salts  are  not  much  used,  die  Pots- 
slum  and  Lithium  salts  being  preferred.    Locally  in — 
Bums,  a  saturated  solution  of  the  Bicarbonate  is  an  agreeable  applicadoo. 
Skin  Diseases,  as  eczema,  acne,  prurigo,  pityriasis,  fetid  sweats. 
Freckles  may  be  removed  by  using  a  saturated  solution  of  Borax  in  lose-wiK 

as  a  face- wash  night  and  morning.  1 

Intussusception  may  be  treated  by  effervescing  powders,  the  soda  being  M 

injected,  then  the  acid.    Danger,  rupture  of  the  bowel. 
Narcotic  Poisoning, — the  same  method,  as  an  emetic,  per  orem. 
Seidlitz  Powders  are  used  as  refrigerants  and  gentle  laxatives. 
In  Lithamia,  Acid  Urine,  and  Acidity  of  the  Stomach,  the  Sodium  wk 

should  not  be  used ;  Potassium  or  Lithium  salts  being  far  superior  in  tU 

conditions. 
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LITHIUM. 
Preparations. 

Litkii  Ci/ras,  Citrate  of  Lithium, — Dose  gr.  v-x.    Extemporaneously  prepared 

by  adding  Citric  Acid  to  a  solution  of  the  Carbonate  in  water. 

Li/Aii  Carbouas, — Dose,  gr.  ij-x.     Liihii  Bromidum, — Dose,  gr.  v-xx. 

Physiological  Actions.  It  acts  purely  as  an  alkali,  being  the  most  decided 
alkali  of  the  group. 

Therapeutics  are  but  few.    In  the^ 
Ind^estum  and  RheunuUism  of  the  obese,  the  Lithium  salts  are  useful. 
Liihamia  is  best  treated  by  the  Citrate  or  Bromide  of  Lithium. 
Chronic  Rheumatic  Arthritis^ — the  Bromide,  both  internally  and  locally^ 
Myalgia^ — the  Bromide  of  Lithium  is  very  useful,  in  5 -grain  doses. 
Diabetes  Meliitus^ — Lithiated  Arsenical  Water,  as  a  beverage;  see  ante,  under 

Arsenic. 

CALCIUM. 
Preparations. 

Z{(^M7r  Ca/Wj,  Lime-water,  5  ss-ij.  Mistura     Creta,    Chalk-mixture, — 

Syrupus  Calcis, — Dose  ^ss-ij.  Dose  ^j-^ss. 

Calcii     Carbonas     Prcecipitatus, —         Creta  Praparata,  Prepared  Chalk, — 

Dose  gr.  v-xx.  Dose,  gr.  v-xx. 

♦  Testa  Prceparata,  Oyster-shell, — Dose  gr.  v-xx. 

[The  Phosphate  is  treated  of  under  the  title  Phosphates,  Calx  Sulphurata 
under  Sulphur,  and  Calx  Chlorata  under  Chlorum.] 

Physiological  Actions.  Feebly  alkaline,  the  preparations  of  Calcium  are 
mere  astringent  antacids.  The  actions  of  the  Phosphate  have  already  been 
described.  Syrupus  Calcis  is  the  antidote  to  Carbolic  Acid,  or  Oxalic  Acid 
poisoning. 

Therapeutics.  Lime-water  is  used  in  the  summer  vomiting  of  children, 
and  is  added  to  their  milk  when  the  latter  is  not  well  retained.  Chalk  mixture 
is  prescribed  in  the  diarrhoea  of  children,  with  sour-smelling  watery  stools.  In 
Diphtheria  and  Croups  the  vapors  of  slaking  lime,  or  lime-water  spray,  are 
often  very  serviceable. 

AMMONIUM. 

Aqtia  Ammonia f  Water  of  Ammonia, — an  aqueous  solution  of  the  gas,  of  ^ 

strength  by  weight.     Dose,  Tr\^v-xxx,  well  diluted. 
Ammonii  Carbonas,  Carbonate  of  Ammonium, — Dose,  gr.  ij-x. 
Ammonii  Chloridum,  Sal  Ammoniac,  gr.  j-xx. 
Linimentum  Ammonia,  Aqua  Ammon.  30,  Cotton-seed  Oil,  70. 
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Liquor  Ammonii  Acetatis,  Spirit  of  Mindererus,  ^j-^j-     Prepared  by  (fis- 
solving  the  Carbonate  in  dilute  Acetic  Acid. 

Spiriius  Ammonii  Aromaticus^  ^x-jij.     The  Carbonate  with  Aromatics. 

*Ra5pail^5  Eau  Sidatif. — ^Aqua  Ammonias,  J  ij,  Sodii  Chloridum,  J  %  Cam- 
phorated Spt.  of  Wine,  15  iij,  Aqua  §  xxxij.     For  local  use. 
[The  Bromide  is  treated  of  under  the  heading  Bromides,  the  Iodide  nnder 

lODUM,  and  the  Benzoate  under  Benzoin.] 

Physiological  Actions.  Ammoniacal  Gas  is  intensely  alkaline,  and 
irritant  to  mucous  membranes;  inhaled,  it  causes  spasmodic  cough  and  aseosc 
of  suffocation,  prolonged  inhalation  inducing  violent  inflammation  and  oedeoa 
of  thts  glottis.  It  exists  normally  in  the  blood,  to  maintain  its  fluidity  bj  hop- 
ing to  keep  its  fibrin  in  solution.  The  Aqua,  swallowed,  sets  up  videni 
inflammation  of  the  passages  and  the  stomach,  and  may  cause  stenosis  of  tbe 
pylorus  or  oesophagus.  lis  salts,  in  medicinal  doses,  act  as  stimulant  expecto- 
rants, difiuse  rapidly,  and  stimulate  the  heart's  action ;  continued,  they  prodoce 
rapid  emaciation,  from  the  impaired  digestion  and  increased  tissae-waste  sa 
up.  In  large  quantity,  they  injure  the  structure  of  the  red  blood -corpusdes 
TTie  Chloride  has  decided  cholagogue  powers,  promotes  the  excretion  of  aiti 
and  is  purgative  in  30-grain  doses.  The  Phosphate  and  Bentoate  are  diuretic 
and  the  latter  acidifies  a  phosphatic  urine. 

Antagonists.  When  inhaled,  give  HCl  vapors,  by  inhalation,  to  form  tbe 
Chloride ;  if  in  solution,  give  Vegetable  Acids,  and  demulcents  to  protect  the 
mucous  surfaces.  Therapeutically,  its  antagonists  are  the  cardiac  sedatifcs, 
Aconite,  Digitalis,  Veratrum,  etc. 

Therapeutics.     As  a  stimulant  expectorant  in — 
Chronic  Bronchitis,  and  Bronchorrhaa,  the  Chloride  is  of  great  service. 
Pneumonia,  at  the  crisis,  the  Carbonate,  in  infusion' of  Senega, — ^liquefies  tb: 

products  of  inflammation,  and  counteracts  the  adjmamia. 
Neuralgias,  as  ovarian  and  migraine,  also  in  nervous  headache, — the  Chloric 

in  30-grain  dose,  with  gtt.  ij-v  Tinct.  Aconiti,  to  relieve  pain ; — or  Ra^al' ^ 

Eau  Sidatif  applied  locally. 
Exanthemata,  especially  variola,  scarlatina  and  erysipelas,  when  feeble  arts- 

lation,  cyanosis  and  delirium, — ^the  Carbonate  in  a  solution  of  the  Acetate  c 

the  Liquor  Ammonii  Acetatis. 
Catarrhs^  gastric,  duodenal  and  intestinal, — the  Chloride  has  a  high  repotatior 

— also  in  bronchial  catarrh,  when  secretion  is  scanty  and  tough,  and  - 

chronic  bronchitis. 
Hepatic  Disorders,  as  incipient  cirrhosis,  chronic   torpor,  catarrh  of  the  bj 

ducts  and  its  jaundice,  bilious  conditions,  etc, — the   Chloride  with   fiu^ 

extract  of  Taraxacum,  gives  great  relief. 
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Acidity  and  Vomiting, — the  Carbonate  in  a  solution  of  the  Acetate. 

HyUeriay — the  Valerianate  and  the  Aromatic  Spirit  are  much  employed. 

Fevers, — the  Carbonate  is  used  as  a  stimulant,  and  the  Acetate  as  a  febrifuge. 

Poisoned  Bites  and  Stings  are  treated  locally  with  Aqua  Ammoniac. 

Inflammations, — ^tbe  Chloride  in  Alcohol  and  Water,  as  a  lotion. 

As  a  Cardiac  Stimulant  in  syncope,  thrombosis,  hemorrhage,  chloroform  nar- 
cosis, snake-bites  and  hydrocyanic  acid  poisoning, — the  Spirit  or  the  Carbo> 
nute  inhaled  or  the  diluted  Aqua  intrayenously ; — acts  by  relaxing  the  cardiac 
inhibition. 

Cystitis,  with  alkaline  urine  and  phosphatic  deposits, — the  Benzoate  is  very 
useful,  acidifying  the  urine,  and  stimulating  and  disinfecting  the  vesical 
mucous  membrane. 

ANTIMONIUM,— Antimony. 
Preparations. 

Antimonii  et  Potassii  Tartras,  Tartar  Emetic.  Dose,  gr.  ^^'•\ ;  after  tolerance 

as  high  as  gr.  ij  may  be  given  to  an  adult. 
Vinum  Antimonii,  n\^v-3  ij ;  has  2  grains  of  Tartar  Emetic  to  the  ^ . 
Syrupus  Sciila  Compositus,  Compound  Syrup  of  Squill,  Cox's  Hive  Mixture, 

— Dose,  Ti^v-3J  ;— contains  about  ^  grain  of  Tartar  Emetic  to  the  J  ,  with 

Squill,  Senega,  Calcium  Phosphate,  Diluted  Alcohol,  Sugar,  and  Water. 
Pulvis  Antimonialis,  Antimonial  Powder,  James'  Powder.    Dose,  gr.  iij-viij. 

Is  one-third  Oxide  of  Antimony,  with  two-thirds  Calcium  Phosphate. 

Treatment  of  Poisoning  by  Tartar  Emetic.  Administer  Tannic  Acid,  in 
some  form,  as  an  antidote ;  then  Opium  as  an  antagonist,  and  demulcent  drinks 
to  protect  the  mucous  membrane. 

Physiological  Actions  of  Tartar  Emetic.  It  is  a  systemic  and  local 
emetic,  a  diaphoretic,  an  arterial  sedative,  and  a  gastro- intestinal  irritant ;  has 
a  styptic  taste,  and  causes  constriction  of  the  fauces.  As  an  emetic,  it  is  too 
depressant  for  use.  It  promotes  waste  and  the  rapid  excretion  of  waste 
products. 

In  Small  Doses,  it  stimulates  the  secretions  of  the  stomach  and  intestinal 
canal,  the  salivary  glands,  liver  and  pancreas.  In  Larger  Doses,  it  produces 
vomiting  and  purging,  with  evacuations  much  like  the  **  rice-water  discharges  " 
of  cholera,  and  great  prostration  of  the  vital  powers.  Toxic  Doses  produce 
similar  symptoms,  with  epigastric  pain,  cyanosis,  delirium,  motor  and  sensory 
paralysis,  suppression  of  urine,  collapse,— much  the  phenomena  of  Asiatic 
Cholera.  It  is  paralyzant  to  the  heart-muscle,  combines  with  the  red  blood 
corpuscles,  depressing  their  oxidizing  power,  lowering  the  blood  pressure,  and 
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reducing  the  temperature.  Being  eliminated  by  all  the  excretory  orgas, 
including  the  skin,  it  excites  follicular  inflammation  therein,  resulting  in  a 
papular  eruption  on  the  integument,  which  becomes  vesicular  and  postslar, 
the  pustules  being  umbilicated,  like  those  of  variola.  This  may  be  produced 
by  rubbing  it  into  the  skin. 

Therapeutics.     The  use  of  Tartar  Emetic  was  formerly  greatly  abased, 
and  it  has  now  gone  out  of  fashion.     It  is,  however,  useful  in — 
Acute  Cold  and  BronckitiSy — gr.  -^  with  gr.  -j^  of  Morphine,  is  excellent 
Asthma  and  Emphysema ^  with  lack  of  secretion,  are  much  relieved  by  gr.  ^, 

to  relax  spasm  and  promote  secretion. 
As  a  Hypnotic  in  the  active  delirium  and  restlessness  of  fevers,  espedaDj 

typhoid, — Tartar  Emetic  gr.  J,  with  gr.  \  of  Morphine,  is  serviceable. 
Wheezing  of  young  children,  with  dyspnoea  and  cough,  simulating  asthma, 

may  be  stopped  by  gr.  j  of  Tartar  Emetic  in  O^  Water,  of  which  teaspooo* 

ful  doses  hourly. 

VEGETABLE  ACIDS. 

Vegetable  Acids  used  in  Medicine,  and  their  doses. 
Acidum  Aceticum  Dilutum,    Dilute  Acetic  Acid.    Dose,  ^j-ij. 
*Acetumy  Vinegar, — an  impure  dilute  acetic  acid,  formerly  official. 
Acidum  Citricum^  used  as  *Succus  Limonis,  Lemon-juice.     Dose,  Jss-q. 
Acidum  Tartaricum,  gr.  x-xx.     lOO  grains  saturate  133^  grs.  of  Potasao 

Bicarbonate.    Pulvis  Effervescens  Comp.y  see  under  Sodium. 

Physiological  Action.  In  concentrated  form  they  have  escharotic  powm 
and  produce  gastro-enteritis  if  swallowed.  In  dilute  form  they  dimia^ 
thirst  and  allay  restlessness.  They  form  salts  in  the  stomach,  thus  enter  ij 
blood,  and  are  there  oxidized,  producing  carbonic  acid,  which  increases 
acidity  of  the  urine.  They  promote  secretion,  and  increase  the  water  of 
urine.  Long  continued  they  cause  emaciation  and  poverty  of  the  bl 
fact  a  general  scorbutic  condition.  Tartaric  Acid  has  been  fatal  in  a  d 
^  j.     Acetic  has  caused  death  once.    Citric  seems  to  be  non-toxic  in 

Therapeutics.  Tartaric  Acid  is  rarely  used  except  in  the  eff< 
powders.  Citric  being  preferred.  The  latter  is  used  in — 
Scurvy y  as  a  prophylactic  and  a  curative  agent,  in  form  of  Lemon-juice. 
Acute  Rheumatism, — Lemon-juice  freely,  ^  j-ij  used  4  or  5  times  a  day. 
Feversy — Lemonade  to  be  used  freely,  as  a  refreshing  and  refrigerant  drioN 
Inflammations, — Dilute  Acetic  in  superficial  inflammations  of  the  skin.  ] 
Skin  Affections,  as  warts,  vegetations,  pityriasis,  etc., — Glacial  Acetic  AdI 

used  as  a  caustic.  I 

Obesity  y — Lemon -juice  to  correct  fatness,  acts  by  impairing  digestion. 
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Atheromaious  Degeneratum  may  be  retarded  by  the  daUy  use  of  Lemon- juice, 
which  dissolves  the  excess  of  inorganic  matter,  and  permits  of  its  elimination 
from  the  body. 

SULPHUR,  SULPHITES,  SULPHIDES. 

Preparations. 

Sulphur  Lotum,  Washed  Sulphur.     Dose,  ^  j-iij,  in  syrup,  as  a  laxative. 

Acidum  Sulphurosum^  Sulphurous  Acid.  Dose,  n\^y-  3  j.  A  colorless  liquid 
containing  about  3.5  per  cent,  of  Sulphurous  Acid  Gas,  and  about  96.5  per 
cent,  of  Water. 

Sodii  Sulphis^  Sulphite  of  Sodium,  gr.  v-xx.     Sodii  Hyposulpkis^  gr.  v-xx. 

Potassii  SulphiSf  gr.  iij-x.    *Po/assii  Sulpkidum,  Sulphide  of  P.  gr.  j-y. 

Calx  Sulphurctta,  Sulphurated  Lime,  commonly  misnamed  Sulphide  of  Cal- 
cium. Dose,  gr.  -j^ij.  A  grayish  white  pow'der,  of  foul  odor,  and  very 
insoluble.     Is  best  administered  in  trituration. 

*Ichthyoly — ^is  a  preparation  obtained  from  a  bitumen  found  in  the  Tyrol,  and 
regarded  as  the  residue  of  extinct  fishes.  It  contains  Sulphur  in  the  propor- 
tion of  about  10  per  cent.,  is  soluble  in  a  mixture  of  Ether  and  Alcohol, 
mixes  with  vaseline,  oils  and  lard,  and  is  non-irritant  to  the  skin.  For  local 
use,  in  a  10  to  20  {>er  cent,  ointment. 

Physiological' Actions.  Sulphur  is  a  very  mild  laxative.  It  is  dissolved 
by  alkaline  solutions  and  oils,  hence  is  absorbed  from  the  small  intestine, 
entering  the  blood,  and  discoloring  silver  coins  carried  by  those  using  It,  by 
forming  a  sulphide  of  silver.  Sulphurous  Acid  has  great  affinity  for  oxygen, 
and  is  a  powerful  disinfectant  and  deodorizer,  and  destructive  to  all  low  life. 
Its  gas  inhaled  is  irritant  to  the  glottis,  causing  inflammation  of  the  passages. 
The  Sulphites  and  Hyposulphites  are  partly  decomposed  by  the  acid  of  the 
stoi^ach,  sulphurous  acid  being  given  off,  and  the  balance  converted  into  sul- 
phates and  absorbed,  undergoing  elimination  as  sulphates  by  the  kidneys. 
The  Sulphides  also  are  partly  converted  into  sulphates.  They  are  irritant  to 
the  stomach,  etc.,  extremely  nauseous  in  taste  and  smell,  increase  the  secretion 
of  the  intestinal  glands,  and  are  laxative.  If  administered  for  some  time  they 
impair  the  blood,  anid  cause  emaciation,  anaemia,  trembling  and  great  debility. 
Ichthyoid  in  one  case,  where  a  20  per  cent,  ointment  was  applied  to  an  eczema 
infantile,  produced  a  stupor  which  continued  12  hours,  but  from  which  the 
child  made  a  complete  recovery. 

Therapeutics.     Sulphur  is  used  as  a  laxative  when  the  stools  need  soften- 
ing on  account  of  hemorrhoids  and  fissure,  etc.     In— 
Chronic  Rheumatism  and  Sciatica — Sulphur  has  some  repute. 
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ScaiuSt-^SulphuT  locally  as  a  parasiticide ;  or  a  solution  of  the  Sulpbidcd 

Potassium  in  water,  ^ss  ad  ^  j,  as  a  bath  or  wash. 
Chronic  BronchUis^  with  bronchorrhoea. — Sulphurous  add  as  spray. 
Acidity ^  Pyrosis y  and  Acid  Indigestion^  Sulphurous  acid,  TT\^v,  diluted. 
C/i{7($/<22'ff  J,— Sulphurous  acid  with  Glycerin,  is  a  good  application. 
Gangrenous  Wounds^ — Sulpliurous  acid  the  best  antiseptic  application. 
Constipation^ — the  Blue  Lick  Water,  Oj  before  breakfast ;  or  the  Sulphides. 
Lead  Poisonings — Sulphur  baths  to  favor  the  elimination  of  the  metal 
Suppuration  may  be  prevented  or  at  least  limited,  by  the  Sulphide  of  Caldosi 

internally,  in  small  doses,  gr.  ^^  hourly.     In  crops  of  boils,  scrofhloos  sons, 

glandular  enlargements,  acne,  and  even  in  extensive  suppuration,  this  itmedj 

proves  very  efficient. 
Skin  Diseases, — Sulphur  baths  are  very  useful,  especially  in  pityriasis,  prnrigo, 

chronic  psoriasis  and  eczema.    In  the  two  last-named  diseases  Unna  em 

Ichthyol  in  ointment  with  excellent  results. 


ALTERATIVES. 
IODINE,  IODIDES. 

lodum,  Iodine, — is  a  non-metallic  element,  existing  in  sea-water  and  sa> 
plants  chiefly,  and  occurs  in  bluish-black  plates,  of  rhombic  shape,  metallic 
lustre,  peculiar  odor,  acrid  taste  and  neutral  reaction.  It  is  sparingly  soluble 
in  water,  (i  in  70CX)),  readily  so  in  ether  and  in  alcohol  (i  in  12),  also  in  a 
solution  of  potassium  iodide  or  sodium  chloride.  Dose,  gr.  ss-j,  but  it  is  nt^ 
administered  in  crude  form. 

Preparations. 
Amy  turn  Jodatum,  Iodized  Starch, — 5  per  cent.     Dose,  i^j-jj* 
Liquor  lodi  ComposUus,  Compound  Solution  of  Iodine,  Lugol's  Solution,- 

has  Iodine  5,  Potassium  Iodide  10,  Water  85.     Dose,  TTlj-x,  diluted. 
Tinctura  lodi.  Tincture  of  Iodine, — 8  per  cent.     Dose,  TT\j-v. 
Unguentum  lodi.  Iodine  Ointment, — I  4,  Pot.  lod.  i,  Aq.  2,  Adeps  93. 
Ammonii  lodidi.  Iodide  of  Ammonium, — Dose,  gr.  v-xx. 
Potassii  lodidiy — Dose,  gr.  v-^j.       Unguentum  Potassii  lodidi,  12  per  cat 
Sodii  lodidi, — Dose,  gr.  x-5  ij.  Arsenii  lodidi, — Dose,  gr.  ^  ^, 

Syrupus  Acidi  Hydriodici,  Syrup  of  Hydriodic  Acid, — I  per  cent.,  ^ j-ji'- 
lodoformum.  Iodoform,  Iodide  of  Formyl, — lemon- yellow  crystals,  of  vile  and 

persistent  odor.    Dose,  gr.  j-v.    To  remove  the  odor,  mix  it  with  Thymol 

gtt.  ij  ad  3  ,  or  Balsam  Peru,  or  Oil  of  Mirbane  (Nitro-Benzol),  gtt.  xx  ^ 

3 ,  or  Oil  of  Bitter  Almonds,  or  Oil  (Attar)  of  Rose. 
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UnguefUum  lodoformi^  Iodoform  Ointment, — lo  per  cent  strength. 
*Suppositorta  lodoformiy  Iodoform  Suppositories,  (B.  P.),— each  contains  3 

grsuns. 
*Iodolf — a  grayish-yellow  powder,  insoluble  in  water,  tasteless  and  odorless, 

and  contains  85  to  90  per  cent,  of  Iodine  in  combination  with  Pyroi,  a 

constituent  of  mineral  oil.    Dose,  gr.  ss-v,  in  tablet. 
^lodo'tannin, — is  Tannic  Acid  in  Tincture  of  Iodine.     For  local  use. 
*  Iodized  Phenol^  Carbolate  of  Iodine, — a  mixture  of  Iodine  and  Carbolic  Acid 

in  various  proportions,  for  local  use. 
*Bi5muthi  Subiodiduniy — Subiodide  of  Bismuth, — a  heavy,  dark-red,  impal- 
pable powder,  only  used  locally,  as  a  dressing  for  wounds,  sores,  etc.    See 

ante^  page  56,  under  Bismuth. 

[The  Iodides  of  Arsenic,  Silver,  Mercury,  Iron,  Lead,  Sulphur  and  Zinc, 
are  classed  with  their  other  t>ases,  being  allied  more  closely  with  them,  in  their 
actions  and  uses,  than  with  Iodine.] 

Physiological  Actions.  Iodine  is  irritant,  also  vesicant  if  used  in  quantity, 
staining  the  skin  yellow.  Combining  with  the  hydrogen  of  phosphuretted  and 
sulphuretted  gases  it  is  a  disinfectant  and  deodorant.  The  Iodides  are  very 
difinsible  and  rapidly  excreted ;  setting  free  ozone  and  iodine  at  the  points  of 
elimination,  they  are  irritant,  setting  up  violent  coryza,  with  soreness  of  the 
throat  and  eyes,  headache  and  profuse  mucous  discharge,  with  irritation  of  the 
kidne3rs.  They  induce  great  waste  and  rapid  elimination  of  waste  products, 
causmg  anaemia,  emaciation,  and  depression,  if  used  for  any  length  of  time. 
They  combine  with  foreign  substances  in  the  system  and  remove  them.  lodism 
comprises  the  foregoing  symptoms,  together  with  frontal  headache,  a  saline 
taste  in  the  mouth,  dysphagia,  an  acne-form  eruption  on  the  face  and  limbs, 
and  temporary  impotence.  Sometimes  the  eruption  is  furuncular,  or  even 
purpuric.  Copious  dilution  of  these  salts  with  water  promotes  their  excretion, 
and  to  a  great  extent  prevents  these  results  from  following  upon  their  continued 
administration,  as  is  sometimes  necessary  in  the  treatment  of  disease. 

Iodoform  contains  from  94  to  97  per  cent,  of  Iodine.  It  is  a  local  anaes- 
thetic, and  (clinically)  an  efficient  antiseptic,  inhibiting,  if  not  destroying,  the 
microbes  of  putrefaction  and  pus  formation.  If  applied  too  freely  to  an  exten- 
sive raw  surface  it  may  be  absorbed  in  dangerous  quantity,  and  produce  symp- 
toms of  narcotic  poisoning,  with  increased  temperature,  quick  and  feeble  pulse, 
collapse  and  death.  In  small  doses  internally  it  is  considered  tonic  and  altera- 
tive, and  to  possess  sufficient  power  against  certain  pathogenetic  microbes  to 
cause  their  disappearance  from  the  morbid  products  accompanying  the  disease. 

lodol  has  the  same  action  as  Iodoform,  but  is  odorless  and  is  said  to  be 
devoid  of  toxic  power.    Though  insoluble  in  water  it  dissolves  readily  in  the 
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gastric  juices,  and  is  rapidly  absorbed  and  as  quickly  diffused  tbroogii  tic 
system. 

Toxicology.  The  antidote  to  free  Iodine  is  Starch,  with  the  object  of 
forming  an  Iodized  Starch,  which  should  then  be  evacuated  from  the  stomadL 
In  chronic  poisoning  by  the  Iodides,  a  free  salivary  flow,  excited  by  chewing 
Pyrethrum-root,  will  hasten  the  elimination  of  the  drug. 

Therapeutics  of  Iodine.  The  Tincture  is  much  used  as  a  counter-irritaot, 
and  an  alterative  injection.  lodo- tannin  is  chiefly  employed  as  an  antisquk 
and  alterative  application  in  local  diseases.  The  preparations  of  Iodine  at 
used  with  benefit  in — 

Catarrh  and  Hay  Fever, — inhalations  of  Iodine  or  the  Carbolate. 
Inflammations,—  Tincture  of  Iodine  locally,  to  promote  absorption. 
Skin  Diseases, — the  Glycerite  or  Tincture,  in  chloasma,  lentigo,  lupus. 
Chronic  Diseases  of  the  Spleen  and  Liver, — the  Tincture  or  Ointment  maj  be 

used  locally  for  counter  irritation. 
Glandular  Tumors,  hypertrophied  tonsils,  cervical  cjrsts,  etc., — the  Tincture ot 

G)mpound  Solution  parench3rmatously  injected,  is  an  efficient  resolvent  pro- 
cedure. 
Empyema,  Hydrocele,  Ovarian  Cysts,  etc, — the  Tincture  injected  undiluted, 

is  one  of  the  best  applications,  to  prevent  return  of  the  effusion. 
Sores,  Ulcers,  Fissures,  etc., — Iodoform,  lodo-tannin,  or  Iodised  Starch,  at 

highly  recommended,  as  local  antiseptics  and  alteratives. 
Vomiting  of  Pregnancy,— diop-doses  of  the  tincture  every  hour;  have  oftei 

succeeded  in  very  obstinate  cases. 

Therapeutics  of  the  Iodides.    They  are  especially  used  in — 
Acute  Catarrh  and  Hay  Fever, — Potassium  Iodide  with  Arsenic  intemaBj; 

also  Iodine  and  Carbolic  Add  in  weak  solution  locally. 
Chronic  and  Capillary  Bronchitis, — the  Ammonium  Iodide,  in  small  doses 

rapidly  adminbtered,  is  remarkably  efficacious. 
Catarrhal  Pneumonia, — the  Ammonium  Iodide,  to  prevent  caseation  of  ^ 

products.    Arsenic  may  well  be  combined  with  it 
Spasmodic  Asthma, — Potassium  Iodide,  in  15  to  30-gr.  doses,  is  often  very 

efficient,  especially  when  due  to  bronchial  catarrh. 
Hepatic  Cirrhosis,  in  the  first  stt^ — ^Ammonium  Iodide  with  Arsenic. 
Duodenal  Catarrh,  and  jaundice  therefrom, — ^Ammonium  Iodide. 
Aneurisms^ — Potass.  lod.  in  large  doses  (gr.  xv-xxx)  is  often  curative  of  inter- 
nal aneurisms,  when  conjoined  with  absolute  rest. 
Tertiary  Syphilis,  and  many  of  its  results,  as  neuralgiae,  paralyses  from  gum* 

mata,  syphilitic  ulcerations,  syphiloma  of  the  internal  viscera,  chronic  rhea- 
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matism  and  sciatica  of  syphilitic  origin,  lupus  of  syphilitic  or  scrofnlous 

oKgin, — are  all  best  treated  by  Iodide  of  Potassium. 
Mercurial  Poisonings  and  other  chronic  metallic  toxsemiae, — the  Iodide  of 

Potassinmy  to  promote  elimination. 
Malaria^ — ^the  Ammon.  lod.  with  Arsenic,  in  chronic  malarial  poisoning. 
Tonsillitis^  and  simple  sore  throat, — a  weak  solution  of  Potass.  Iodide. 
Chronic  Brighfs  Disease^ — the  prolonged  use  of  Potassium  Iodide  has  seemed 

to  retard  the  progress  of  the  parenchymatous  changes. 

Therapeutics  of  Iodoform  and  lodol.  As  local  applications  these  agents 
have  been  extensively  used  in  the  treatment  of  epithelioma,  chancre  and  chan- 
croid, wounds,  ulcers,  sores,  etc.,  and  but  for  its  offensive  odor  and  the  danger 
of  its  toxic  action  Iodoform  would  have  been  in  unrestricted  emplo3rment  for 
all  such*  conditions.  lodol,  if  equally  efficient,  as  is  claimed,  will  doubtless 
replace  it  largely  as  a  topical  application.  Internally  they  are  both  highly 
esteemed  as  remedies  in — 

Chronic  Gastric  Catarrh,  and  intestinal  catarrh,  ulceration  of  the  gastro- 
intestinal mucous  membrane,  etc., — lodol  given  midway  between  meals. 
Bronchitis,  Bronchial  Catarrh,  and  various  respiratory  neuroses, — lodol  has 

been  found  highly  useful. 
Tuberculosis — ^is  successfully  treated  by  Iodoform,  which  certainly  does  check 

the  activity  of  the  bacillus  of  that  disease. 
Diabetes, — ^has  been  apparently  cured  by  Iodoform. 

Syphilis, — ^will  be  combated  successfully  by  Iodoform  or  lodol,  in  lieu  of  the 
Iodide  of  Potassium. 

Hydriodic  Acid  is  used  as  a  substitute  for  Iodine  and  the  Iodides,  being 
less  offensive  to  the  taste  and  stomach.  It  is  official  only  as  the  Syrup,  the 
Acid  itself  not  being  a  stable  preparation. 

HYDRARGYRUM,— Mercury. 
Preparations. 

Hydrargyrum  cum  Creta,  Mercury  with  Chalk,  Gray  Powder.     Dose,  gr.  ss-x. 

Massa  Hydrargyri,  Blue-pill.    Dose,  gr.  ss-xv.     Each  grain  contains  gr.  |^ 

of  Mercury,  with  Liquorice,  Althsea,  Glycerin  and  Honey  of  Rose. 
Unguentum  Hydrargyri,  Blue  Ointment, — Mercury,  Lard,  Suet,  Benzoin. 
Hydrargyri  Chloridum  Corrosivum,  Bichloride,  Mercuric  Chloride,  Corrosive 

Sublimate.    Dose,  gr.  ■^^-^*    Soluble  in  i6  parts  of  water. 
Hydrargyri  Chloridum  Mite,  Mild  Chloride,  Subchloride,  Mercurous  Chloride, 

Calomel.    Dose,  gr.  iV~S^*  ^*     Insoluble  in  water  or  alcohol. 
Hydrargyri  Subsulphas  Flavm,  Yellow  Subsulphate,  Turpeth  Mineral.     Dose, 

gr.  ij-vj,  as  an  emetic.    Insoluble  in  water  or  alcohol. 
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Hydrargyri  Oxidum  Flavum^\fX!iO'9i  OjSA^»  I^e>gr«^rTV-  Unguentum 
Hydrargyri  Oxidi  Flavi  has  strength  of  •^,  Oleatum  Hydrargyria  OUate 
of  Mercury, — Yellow  Oxide  of  Mercury  i,  in  Oleic  Acid  9. 

Hydrargyri  Oxidunt  Rubrum^  Red  Precipitate.  UnguetUum  Hydrargyri 
Oxidi  Rubrit  has  strength  of  10  per  cent. 

Hydrargyri  lodidum  Viride,  Green  Iodide,  Protiodide.     Dose,  gr.  ^^  \, 

Hydrargyri  lodidum  Rubric  Red  Iodide,  Biniodide.     Dose,  gr.  j<^  -^^. 

Hydrargyri  Cyaniduffty  Cyanide  of  Mercury,     Dose,  gr.  yJ^pT^. 

Unguentum  Hydrargyri  Niiratis,  Citrine  Ointment.  Mercury  7,  Nitric  Add 
17,  Lard  Oil  76.  *UnguerUum  Hydrargyri  Nitratis  Rubrum,  Brown 
Citrine  Ointment.    Made  with  01.  Morrhuse,  instead  of  Lard  Oil. 

PUuUb  ArUimonii  CompositcBy  Plummer's  pills.  Each  pill  contains  Sulphurated 
Antimony,  Calomel,  &&  gr.  ^,  Guaiac  gr.  j. 

*Biack  Wash,  Calomel,  5J,  Lime-water  Oj,  producing  the  Black  Oxide  of 
Mercury.  *  Yellow  Washf  Corrosive  Sublimate  ^ss.  Lime-water  Oj,  pro- 
ducing the  Yellow  Oxide  of  Mercury. 

Triturations  of  the  metal  itself,  its  chlorides  or  oxides,  may  be  pr^Mied 
according  to  the  general  pharmacopoeial  formula, — and  will  be  found  exceed- 
ingly efficient  preparations. 

Incompatibility  of  the  Chlorides  of  Mercury.  They  are  incompatifak 
with  almost  everything.  Corrosive  Sublimate  is  easily  decomposed,  and  the 
combination  of  Calomel  with  Muriatic  Acid  or  Chlorides  is  apt  to  prodaoe 
Corrosive  Sublimate. 

Antidote  to  the  Mercurial  Salts.  Albumen,— the  white  of  one  egg  to  4 
grains  of  Corrosive  Sublimate,  an  excess  redissolving  it  Prompt  emesis  is  abo 
necessary,  after  giving  albumen.     ^ 

Physiological  Actions.  Mercury  is  easily  absorbed  in  any  form;  is 
excreted  by  the  liver  (in  which  it  tends  to  accumulate  while  stimulating  its 
cells),  also  by  the  intestinal  and  salivary  glands,  the  kidneys,  and  partly  bf 
the  skin.  It  has  a  selective  action  on  the  glands,  especially  the  salivary  tad 
the  pancreas,  which  it  stimulates  to  the  production  of  pathological  secretions. 

In  Small  Doses,  Mercurial  salts  are  blood  tonics,  increasing  the  number  of 
the  red  corpuscles.  They  promote  waste  by  stimulating  the  lymphatic  systea, 
and  in  very  small  doses  are  sedative  to  the  mucous  membranes.  In  Mediam 
Doses,  they  have  a  selective  cathartic  action,  and  increase  the  flow  of  bile  by 
reflex  action  on  the  bile  ducts,  as  do  resinous  purgatives.  In  Full  D^sa, 
continued,  they  over- stimulate  the  glands,  especially  the  pancreas,  produdif 
pathological  secretions,  Impair  the  ozonizing  function  of  the  blood,  diminishiB( 
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the  red  corpuscles*  and  produce  a  low  inflammation  in  the  nervous  tissue, 
resulting  in  loss  of  coordination  power. 

Corrosive  Sublimate^  in  small  doses,  prevents  hyperplasia  of  the  connective 
tissue,  and  causes,  in  large  doses,  inflammation  and  ulceration  of  the  lower 
bowel.  It  is  a  powerful  gastro-intestinal  irritant,  and  poisonous  also  to  the 
cardiac  muscle.  It  is  an  effective  parasiticide,  and  one  of  the  most  efficient 
of  all  the  antiseptics. 

Calomel  is  very  insoluble,  and  unirritating.  It  is  tasteless,  laxative  in  grain 
doses,  an  efficient  diuretic,  and  acts  especially  on  the  excrementitious  intestinal 
glands. 

The  Red  Iodide  and  the  Cyanide  are  irritant  poisons.  The  Acid  Nitrate 
is  a  good  escharotic,  its  pain  being  transient  though  severe. 

Salivation  (ptyalism)  is  produced  most  readily  by  Blue  Mass,  next  by  Calo- 
mel,  and  least  so  by  Mercury  with  Chalk.  Its  first  symptoms  are  sore  teeth, 
spongy  gums,  profuse  saliva,  fetid  breath,  bluish  line  along  margins  of  the 
teeth ;  then  swelling  of  the  glands,  aching  jaws  and  muscles,  and  fever,  result- 
ing in  emaciation,  marked  anaemia,  falling  of  the  hair,  ulcerated  skin,  fetid 
diarrhoea,  trembling,  obscure,  nervous  phenomena,  albuminuria,  and  in  women 
abortion,  through  impoverished  blood. 

Therapeutics.    Mercury  is  undoubtedly  a  specific  in — 

Syphilis^  in  which  it  is  best  given  in  small  doses  to  just  short  of  ptyalism,  then 
stopped,  but  renewed,  and  so  continued  for  some  time.  The  Green  Iodide 
in  small  doses  (gr.  ^-^  ter  die)  with  Opium,  the  best  for  internal  adminis- 
tration. It  is  not  applicable  to  the  tertiary  form ;  therein  Potassium  Iodide 
is  the  remedy. 

Tonsillitis^  Parotitis^  and  other  acute  glandular  inflammations  may  often  be 
cured  rapidly  by  Calomel,  gr.  ^,  or  Gray  Powder,  gr.  J,  every  two  hours. 

Irritable  Stomach,  vomiting,  etc..  Calomel  in  small  doses,  gr.  ^jp-^^. 

Gastric  Ulcer, — Corrosive  Sublimate,  gr.  ^VtV*  ^®'  ^®»  ^  effective. 

Jleo-colitis  of  Infants, — gr.  \  of  Gray  Powder,  or  Calomel,  gr.  ^VtV* 

Dysentery  of  Adults,  stools  slimy  and  bloody, — Corrosive  Sublimate,  gr.  yj^. 

Diphtheria, — Calomel  in  large  doses,  or  the  Cyanide,  in  doses  of  gr.  ioo-g^o» 
have  many  advocates,  and  are  undoubtedly  efficient. 

Membranous  Laryngitis, — the  Subsulphate  (gr.  iij-v)  as  emetic. 

Typhoid  Fever, — Calomel,  a  lo-grain  dose  each  day  for  three  days,  is  antipy- 
retic.    This  is  the  German  specific  typhoid  treatment. 

Hepatic  Cirrhosis, — Corros.  Sublim.,  gr.  ^  ter  die,  in  the  first  stage. 

Skin  Diseases,  as  psoriasis,  herpes,  pruritus,  acne,  pityriasis,  etc., — ointments 
of  Calomel,  Corrosive  Sublimate,  and  the  Iodides. 
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Parasitic  Skin  Diseases ^ — G^nosiye  Sublimate  lotions,  gr.  ij  ad  ^j;  ora 
five  per  cent,  solution  of  the  Oleate  with  ^  part  of  Ether. 

Conjunctivitis^ — Ointment  of  the  Yellow  Oxide,  or  Brown  Citrine  Oint. 

Goitre,  Enlarged  Spleen, — Oint.  of  the  Red  Iodide,  rubbed  in  with  heat 

Antiseptic  Solution^ — Corrosive  Sublimate  gr.  vijss  to  a  quart  of  hot  water, 
makes  a  solution  of  I  in  2000, — to  a  pint,  I  in  icxx>.  lVyetk*s  Antisepiie 
Tablets,  each  contain  this  amount,  and  are  very  convenient,  besides  almofit 
compelling  accuracy  in  the  preparation. 

AURUM,— Gold. 
Preparations. 

Auri  et  Sodii  Chloridum,     Dose,  gr.  ^  ^  in  pill.    Is  in  fact  a  subchloridc 

*Auri  Chloridum,  Chloride  of  Gold,  gr.  ^^  ■^^,   Best  given  in  solution. 

Triturations  of  the  metal  itself  may  be  prepared  according  to  the  genenl 

formula  of  the  U.  S.  P.  for  Triturations. 

Physiological  Actions.  They  resemble  the  effects  of  Mercury  dosdj. 
In  Small  Doses,  the  Salts  of  Gold  promote  appetite  and  digestion,  stimulMe 
the  cerebral  functions,  and  produce  a  marked  mental  exhilaration,  a  sense  of 
well-being.  Continued,  they  induce  aphrodbiac  effects  in  both  sexes,  and  a 
women  an  increase  of  the  menstrual  discharge.  I^ull  Doses  cause  nausea  and 
vomiting,  glandular  irritation,  salivation  without  loosened  teeth  or  sore  gnms, 
increased  urine,  sweats,  and  fever  (the  auric  fever)  ;  nutrition  is  impaired,  and 
rapid  waste  set  up.  Toxic  Doses  produce  effects  similar  to  those  from  CbRo- 
sive  Sublimate,  violent  gastro- enteritis,  mental  disturbance,  convulsions,  pda^ 
pism,  trembling,  paralysis. 

Poisonings  by  the  Chloride  of  Gold  is  treated  by  Albutnen  or  floor,  and 
evacuation  of  the  stomach,  just  as  in  the  case  of  Hydrarg.  Chlor.  Corr. 

Therapeutics.    The  Salts  of  Gold  are  useful  in — 
Irritative  Dyspepsia,  with  red  glazed  tongue,  epigastric  pain,  diarrhoea. 
Gastro- duodenal  Catarrh  is  much  benefited  by  very  small  doses. 
Hepatic  and  Renal  Sclerosis,  2sA  especially  in  the  chronic  fibroid  kidney,  tk 

salts  of  Gold  in  small  doses  are  extremely  valuable,  if  given  in  the  incqx- 

ency,  as  they  prevent  hyperplasia  of  connective  tissue  (?). 
Hypochondriasis,  is  best  treated  by  the  auric  preparations  in  small  doses. 
Amenorrhoea,  and  Impotence,  of  the  functional  kind,  may  be  cured  by  it. 
Syphilis,  especially  its  tertiary  ulcerations,  and  syphiloma  of  bones,  etc.,  after 

other  ineffectual  treatment,  try  the  Chloride  of  Gold. 
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COLCHICUM,— Meadow  Safiron. 

Source  and  Composition.  The  corms  and  seeds  of  Colchicum  auium- 
nale  (nat.  ord.  Melanthacese).  It  contains  an  alkaloid,  Colchicine  (converted 
into  Colchicein  by  acids),  Tannic  and  Gallic  Adds,  Starch,  Sugar,  and  a 
Resin. 

Preparations.    Those  of  the  seeds  are  the  most  reliable. 
Vinum  Colchici  Seminis,  Wine  of  Colchicum-seed, — Dose,  Ti\,x-xxx.    This 

wine  has  a  drug-strength  of  only  15  per  cent.,  while  the  next  has  40  per 

cent.,  and  still  this  is  the  most  reliable  of  the  two. 
Vinum  Colchici  RadiciSy  Wine  of  G>lchicum-root. — ^Dose,  n\^v-xv-xxx, 
Extr,  Colchici  Sem.  Fl.y  lT\j-v.    Extr,  Colchici  Rad.  Fl.,  V\y-xx, 
Tinciura  Colchici  Seminis,  n\^v-xx.     Colchicina^  Colchicine, — gr.  yio^e^o* 

Physiological  Actions.  Colchicum  is  a  drastic  purgative,  emetic,  diuretic, 
diaphoretic,  a  gastro- intestinal  irritant,  and  a  cardiac  depressant.  Its  taste  is 
bitter  and  acrid.  In  Small  Doses  it  increases  secretion,  especially  the  urine 
and  the  perspiration.  In  Full  Doses  its  action  is  emeto- cathartic,  producing 
profuse  watery  discharges,  great  nausea,  and  muscular  feebleness.  In  Large 
Doses  it  is  a  powerful  gastro-intestinal  irritant,  causing  griping,  choleraic  dis- 
charges, lowered  arterial  tension,  and  depression  of  the  heart  by  reflex  action 
over  the  distribution  of  the  pneumogastric.  Then  great  prostration,  convul- 
sions and  collapse,  death  from  exhaustion,  with  consciousness  preserved  until 
carbonic  acid  narcosis  sets  in.  On  the  excretion  of  uric  acid  and  urea  its  in- 
fluence is  a  greatly  disputed  question ;  but  it  probably  increases  the  flow  of  bile. 

Treatment  of  Colchicum  Poisoning.  Emesis  and  catharsis.  Warm 
drinks  freely.  Tannic  Acid  as  an  antidote.  Morphine  hypodermically,  to 
sustain  the  heart. 

Therapeutics.    Colchicum  is  a  specific  palliative  in — 
Acute  Gouty  in  which  it  should  be  given  with  an  alkali,  and  kept  short  of 

emeto-catharsis.     It  does  not  prevent  relapses,  and  its  power  is  weakened 

by  repetition  in  this  disorder.    The  alkaloid  is  probably  the  most  eflective 

preparation  in  thb  disease,  given  in  granules  of  gr.  ^,  four  daily. 
Ascites^  due  to  obstructive  disease  of  the  liver, — Colchicum  in  full  doses,  with 

Opium  to  sustain  the  heart,  is  most  effective,  from  the  profuse  drain  which  it 

establishes. 
Portal  Congestions  are  relieved  by  Colchicum  given  with  a  saline  purgative,  as 

it  markedly  depletes  the  portal  circulation. 
Cerebral  Congestion  of  acute  type, — Colchicum  as  a  revulsive  purgative. 
Acute  Rheumatism^ — Colchicum  is  often  very  efficient,  but  frequently  fails,  and 

at  any  rate  should  not  be  long  administered  in  this  afiection. 
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GUAIACUM,— Lignum  Vitse. 

Source  and  Composition.  It  is  the  heart  wood  of  Guaiacum  officmtk^ 
a  West  India  tree  (nat.  ord.  Zygophyliaceas),  and  contains  60-70  per  cent 
of  Resin  (Guaiaci  Resina)  which  consists  of  3  Acids,  Guaiaconic^  Guaiarec, 
Guaiacic ;  also  4  Sub-resins,  and  a  yellow  Coloring-matter. 

Preparations. 
Guaiaci  Lignunty  Guaiac  Wood, — Used  in  decoction. 
Guaiaci  Resina^  Resin  of  Guaiac,  gr.  v-xx,  in  wafer,  or  pill. 
Tinctura  Guaiaci ^XV^jk-'^y     Tinct,  Guaiaci  A  mmoMiata,V[\;V'-^ss, 

Physiological  Actions.  Guaiac  is  diaphoretic,  expectorant  and  alterative. 
Its  taste  is  acrid  and  yeiy  disagreeable.  It  irritates  the  gastric  mucous  mem- 
brane, increasing  its  mucus,  salivates  by  reflex  action,  and  stimulates  the 
intestinal  secretions  and  the  flow  of  bile.  Though  a  colloidal  body  it  enten 
the  blood,  producing  diaphoresis,  and  stimulating  the  excretory  glands  and 
the  production  of  bronchial  mucus.  Its  continued  use  produces  gastric  cataxib, 
and  in  large  doses  it  causes  yomiting,  purging  and  severe  congestive  headadie. 

Therapeutics.    It  is  a  valuable  remedy  in — 
Tonsillitis  to  abort  the  attack, —  3  ss  of  Tincture  every  4  hours. 
Neuralgic  Dysmenorrhoea^ — Guaiac  is  promptly  alleviativc. 
Chronic  RkeumaHsm, — in  which  it  has  an  established  reputation. 
Syphilisy — ^it  has  been  well  used  in  the  form  of  the  Compound  Decoction  of 

Sarsaparilla,  of  which  Guaiac  is  an  ingredient. 

STILLINGIA,— Queen's  Root. 

Source  and  Composition.  It  is  the  root  of  Stillingia  sylvatica,  an 
indigenous  plant  of  the  nat.  ord.  Euphorbiaceae ;  and  contains  a  Resin  and  a 
Volatile  Oil,  but  the  active  principle  has  not  yet  been  isolated. 

Preparations.    They  should  be  made  from  the  fresh  root,  as  those  fron 
the  dried  root  are  almost  inactive.     Dose  of  the  powdered  root,  gr.  x— 3J. 
Extractum  Stillingice  Fluidum,  n\^x-3J.     *  Tinctura  StillinguEy  ^ss-q- 

Physiological  Actions.  Stillingia  is  expectorant,  diaphoretic,  diuretic, 
purgative,  cholagogue,  sialogogue  and  alterative.  Its  taste  is  acrid  and  pun- 
gent. It  increases  the  action  of  the  heart,  skin,  kidne3rs,  and  bronchial  mucoos 
membrane ;  and  the  gastric,  hepatic,  intestinal  and  salivary  secretions.  FoO 
doses  excite  epigastric  pain,  nausea  and  vomiting. 

Therapeutics.    It  is  considered  valuable  in — 
Strumous  and  Syphilitic  Affections^ — as  an  alterative,  with  Sarsaparilla. 
Ascites  from  hepatic  changes, — ^in  full  doses  it  rapidly  removes  the  fluids. 
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Portal  Congestions  of  malarial  origin,  torpid  liver,  and  jaundiced  skin. 

Constipation  due  to  deficient  intestinal  secretion, — it  is  often  very  useful. 

Hemorrhoids  due  to  hepatic  obstruction,  or  to  chronic  constipation. 

Intermittents, — the  Fluid  Extract  with  Quinine  or  Arsenic  is  a  very  useful 
combination.  A  strong  decoction  is  said  to  ward  off  an  impending  parox- 
ysm of  ague,  if  administered  early  enough. 

SANQUINARIA,— Blood-root. 

Source  and  Composition.  It  is  the  rhizome  of  Sanguinaria  Canaden- 
sis^ (nat.  ord.  Papaveracese)  and  contains  3  alkaloids, — Sanguinarine  (identical 
with  Chelerythrine,  from  Chelidonium  Majus),  Porphyroxine  and  Puccine, — 
combined  with  Chelidonic  and  Sanguinarinic  Acids;  also  a  Resin,  Gum, 
Albumen,  Sugar,  etc.  The  salts  of  its  alkaloids  are  of  brilliant  red  and 
orange  colors,  and  are  all  soluble  in  water. 

Preparations. 
Tinctura  Sanguinaria^  Tincture  of  Sanguinaria, — Dose  as  an  expectorant, 

TT\^v-xx;  as  an  emetic,  2[j-iij. 
£xtr,  Sanguinaria  Fluidum^ — Dose,  n\j-v-xxx  as  emetic,  cautiously. 
*Sanguinarinay  Sanguinarine^  gr.  -j^J.     Gr.  ^   is    an    emetic  dose,  if 

repeated  every  10  minutes  for  2  or  3  doses. 

Physiological  Actions.  Sanguinaria  is  sternutatory,  sialogogue,  and  a 
systemic  emetic ;  also  an  expectorant,  an  emmenagogue,  a  cardiac  paralyzer,  a 
violent  irritant,  an  acro-narcotic,  and  an  alterative. 

Its  taste  is  bitter  and  acrid.  It  causes  violent  sneezing,  increases  secretion 
by  irritating  the  secretory  organs  as  it  is  eliminated,  and  produces  salivation, 
catharsis,  and  emesis  with  great  depression.  Full  doses  are  violently  irritant, 
the  heart's  action  being  first  increased,  then  depressed,  and  finally  paralyzed 
by  stimulation  of  its  inhibition.  It  decreases  the  reflexes  by  paralysis  of  the 
spinal  centres,  causes  dilatation  of  the  pupils,  lowered  temperature,  cold 
sweats,  great  thirst,  collapse,  and  death  by  paralysis  of  the  cardiac  and  respi- 
ratory centres,  frequently  preceded  by  convulsions.  Locally  it  is  a  feeble 
escharotic. 

Therapeutics.     Sanguinaria  is  well  employed  in — 
Chronic  Nasal  Catarrh^ — gtt.  x  of  tinct.  ter  die,  also  powder  locally. 
Acute  Bronchitis  and  Asthma^ — as  an  expectorant,  with  Lobelia,  etc. 
Chronic  Bronchitis^ — Sanguinaria  is  a  most  serviceable  remedy. 
Catarrhs  of  the  duodenum  and  biliary  ducts, — it  is  very  useful. 
Atonic  Dyspepsia,  gtt.  ij-iij  of  the  Tincture,  or  gr.  ^  of  Sanguinarine. 
Functional  Impotence  from  irritability, — combined  with  Stillingia. 
6 
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Amenorrhcea  of  functional  character,  in  non-plethoric  subjects. 
Croup f — in  which  many  authorities  rank  it  a  specific  remedy. 
Pneumonia^  of  typhoid  t3rpe, — after  acute  s3rmptoms  subside. 
Scarlatina, — the  decoction,  as  a  gargle  for  the  sore  throat,  is  very  effident 
Nasal  Polypi,  after  their  removal, — Sanguinaria  by  insufflation. 
Hypertrophy  of  the  nasal  mucous  membrane, — Sanguinaria  by  insufflation. 
Ulcers  and  fungous  granulations, — the  powdered  drug,  locally. 
Strunums  and  Syphilitic  Affections, — it  is  a  good  alterative. 

XANTHOXYLUM,— Prickly  Ash. 

Source  and  Composition.  The  bark  of  Xanthoxylum  fraxinemm  (ut 
ord.  Rutaceae).  It  contains  an  alkaloid, — Xanthoxyline  (identical  with  Ber- 
berine), — a  Volatile  and  a  Fixed  Oil,  Gum,  Resin,  etc.     Dose,  gr.  x-xxx. 

Preparations. 
Extractum  Xanthoxyli  Pluidum,Xr[;K-^i),    *  Decoctum  Xantkoxyli,  Jjto 
the  quart.    Dose,  a  pint  during  24  hours  in  divided  doses. 

Physiological  Actions.  The  taste  of  Xanthoxylum  is  aromatic,  sooi 
becoming  acrid  and  bitter.  It  is  a  local  and  systemic  sialog<^[ue,  «^iisi»!g  pro* 
fuse  salivation,  with  tingling  in  the  tongue,  and  increased  secretion  firom 
stomach,  intestines,  liver  and  pancreas.  It  is  also  diaphoretic  and  dioiedc, 
increases  the  action  of  the  heart,  and  raises  the  arterial  tension. 

Therapeutics.     Xanthoxylum  is  efficient  in — 
Chronic  Pharyngitis^ — the  Fluid  Extr.,  Ti^x-xxx,  internally,  the    Decoctioo 

locally,  as  a  gargle, — give  very  good  results  in  bad  cases. 
Jaundice  from  catarrh  of  the  bile  ducts, — it  is  highly  serviceable. 
Chronic  Rheumatism,  myalgia,  lumbago,  etc., — it  has  a  high  reputation. 
Constitutional  Syphilis  is  well  treated  by  Xanthoxylum,  as  an  alterative. 
Toothache, — the  root  or  bark  chewed  is  a  popular  remedy. 
Paralysis  of  the  Tongue  is  said  to  be  removed  by  chewing  the  root. 

MEZEREUM,— Mezereon. 

Source  and  Composition.  The  bark  of  Daphne  Mezereum,  a  Europea 
shrub  of  the  nat.  ord.  Th3rmelacese.  It  contains  a  glucoside, — Daphnin — abo 
a  Resin,  an  acrid  Volatile  Oil,  etc. 

Preparations.    It  is  a  constituent  of  the  official  Compound  Decoction  and 
Compound  Fluid  Extract  of  Sarsaparilla. 
Extractum  Meterei  Fluidum^  Ti^v-xxx,     Unguentum  Mezerei,  local  use. 
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Ph3rsiological  Actions.  Mezereon  is  a  sialogogue,  and,  in  small  doses, 
laxative  and  alterative.  It  is  intensely  acrid,  and  in  sufficient  dosage  an  irri- 
tant  poison,  causing  violent  vomiting,  purging,  nephritis,  and  gastro-enteritis. 

Therapeutics.     It  has  been  used  with  advantage  in — 
Chronic  Rheumatism.  Toothache. 

Strumous  and  Syphilitic  Affections.  Paralysis  of  the  Tongue. 

^BERBBRIS, — Barberry. 

Berberis  is  the  root  of  Berberis  aquifoliumy  the  Oregon  grape,  a  plant  of 
the  nat.  ord.  Berberidaceae,  indigenous  to  the  Pacific  slope.  Its  activity  is 
due  to  its  alkaloid,  Berberine^  which  is  found  in  several  other  plants,  viz. — 
Hydrastis,  Coptis,  Podophyllum,  Menispermum,  Calumba,  Xanthoxylum,  etc. 

Preparations.    Those  found  in  the  shops  are  the — 

*Extractum  Berberidis  Fluidum^  Fluid  Extract  of  Berberis,— Dose,  TT\^v-xxx. 

*Tinctura  Berberidis^  Tincture  of  Berberis, — i  to  5.     Dose,  TT\^x-!5J. 

*-5^r^^«a,  Berberine,the  alkaloid, — usually  occurs  in  commerce  as  a  Hydro- 
chlorate,  prepared  from  Hydrastis,  and  called  '*  Hydrastin.*'     Dose,  gr.  j-x. 

Physiological  Action  and  Therapeutics.  Berberis  is  an  astringent 
bitter,  in  small  doses  a  tonic  and  stomachic,  but  in  large  ones  it  is  cathartic, 
producing  watery  discharges  with  much  abdominal  pain.  It  is  generally  con- 
sidered to  have  a  high  degree  of  alterative  power.  The  alkaloid  is  astringent 
and  antiseptic,  in  full  doses  is  a  gastro- intestinal  irritant,  and  has  some  value 
as  an  antiperiodic. 

Berberis  has  been  used  as  an  internal  remedy  for  typhoid  and  malarial 
fevers,  diarrhoea,  dyspepsia,  and  the  uric  acid  diathesis,  with  tendency  to 
formation  of  calculi.  It  has  given  better  satisfaction,  however,  as  an  alterative 
tonic  in  strumous  and  syphilitic  affections,  and  locally  as  an  application  in 
conjunctivitis.  The  Muriate  {^Hydrochlorate)  of  Berberine  is  a  favorite  appli- 
cation to  the  urethral  mucous  membrane,  as  an  antiseptic  and  astringent 
injection  in  gonorrhcea. 

*FUCUS  VESICULOSUS,— Sea-wrack. 

Fucus  Vesiculosus  is  a  perennial  plant  of  the  order  Algae,  commonly 
called  Bladder-wrach  or  Sea-wrack^  which  grows  as  a  sea- weed  along  the 
coast,  and  may  be  easily  recognized  by  its  flat  leaf,  with  a  midrib  throughout 
its  length,  and  in  it  a  number  of  small  spherical  vesicles,  filled  with  air.  It 
contains  mucilage,  soda  and  Iodine,  but  less  of  the  latter  than  is  found  in  other 
algae  which  inhabit  deeper  water.  A  Decoction  of  the  plant  is  the  best,  form 
in  which  to  administer  it 
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Therapeutics.  Fucas  was  formerly  official  in  the  Irish  Pharmacopooa, 
and  has  been  employed  as  an  alterative  and  tonic  in  goitre,  psoriasis,  glandnls 
enlargements,  etc.,  but  more  especially  to  produce  the  absorption  of  adipose 
tissue,  an  extract  being  largely  sold  as  a  remedy  for  obesity,  under  the  name 
of  "Anti-fat." 

SARSAPARILLA,— Sxnilax. 

Source  and  Composition.  The  root  of  Smilax  officinalis,  (naL  ord. 
Smilacese),  a  vine  growing  in  Honduras,  Brazil,  etc.  It  contains  a  principle, 
— Smilacin^  or  Parallifij — from  which  is  derived  another, — ParigemUj — also 
an  Essential  Oil,  Gilcium  Oxalate,  Starch,  Resin,  etc. 

Preparations.    The  most  important  are  the  following,  viz. — 
Extractum  SarsaparilliB  Huidum,     Dose,  ^ss-^j. 
Decoctum  Sarsaparilla  Composiium,  contains  also  Guaiac,  Sassafras,  Mezereon 

and  Liquorice.     Large  doses  are  necessary.    Dose,  J  ij-iv. 
Syrupus  Sarsaparillce  ComposUus^  3J~v>  contains  also  Guaiac,  Rose,  Senna, 

Liquorice,  Sassafras,  Anise  and  Gaultheria. 

Physiological  Actions.  Negative  results  have  followed  the  most  cir- 
fully  executed  experiments  made  with  this  drug  and  its  principles.  It  probar 
bly  has  no  activity,  though  by  some  it  is  considered  to  be  an  efficient  diapho- 
retic, also  diuretic,  tonic  and  alterative. 

Therapeutics.  Formerly  held  in  repute  as  an  alterative,  it  was  much  used 
as  a  **  blood-purifier ''  in  domestic  practice,  and  by  surgeons  in  the  scrofuloss 
and  syphilitic  cachexise.  Its  value  is  probably  due  to  its  being  generally  used 
as  a  warm  decoction  in  large  quantities,  the  warm  water  causing  increased 
elimination  of  waste  products,  promoting  the  renal  and  cutaneous  circuladoOt 
and  thus  producing  diaphoresis  and  diuresis.    In — 

Chronic  Syphilisy  it  may  be  well  used  as  an  adjuvant  to  Mercury  in  the  second 
stage,  or  as  a  vehicle  for  Potassium  Iodide  in  the  tertiary  form.  The  Syiiq> 
is  the  best  vehicle  to  disguise  the  taste  of  Potassium  Iodide. 

ASTRINGENTS. 

TANNIC  AND  GALLIC  ACIDS. 
Preparations. 

Acidum  Tannicum^  Tannic  Acid,  Gallo-tannic  Acid,  Tannin ;  gr.  j-x. 
Unguentum  Acidi  Tannici,  has  I  part  of  T.  to  9  of  Benzoated  Lard. 
Suppositoria  Acidi  Tannici,  have  I  part  of  T.  to  5  of  Cacao-butter. 
Acidum  Gallicum^  Gallic  Acid,  gr.  x-xxx.     Soluble  in  100  of  cold  water. 
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Unguentum  Acidi  Gallici,  has  i  part  of  G.  to  9  of  Benzoated  Lard. 
*Glycer%tum  Acidi  Tannid^  contains  I  part  of  Tannin  to  4  of  Glycerin. 
*Giyceritum  Acidi  Gallid^  contains  i  part  of  Gallic  Acid  to  4  of  Glycerin. 

Diflference  between  Tannic  Acid  and  Gallic  Acid.  According  to  some 
authorities  the  difference  is  one  of  oxidation ;  Tannic  Acid,  when  oxidized, 
being  converted  into  Gallic  Acid.  According  to  others  Tannic  Acid  is  simply 
Gallic  Add  Anhydride,  and  the  difference  is  one  of  hydration.  Tannic  Acid 
is  the  most  powerful  of  the  two  as  an  astringent.  It  coagulates  albumen  and 
gelatin,  while  Gallic  Acid  does  not.  It  is,  however,  converted  into  Gallic 
Acid  in  the  stomach  before  absorption. 

Source  and  Extraction.  Tannic  Acid  is  obtained  from  the  galls  of  the 
Dyer^s  Oak,  (Quercus  lusitanica),  by  treatment  with  Ether.  Gallic  Acid  is 
obtained  from  the  same  galls,  after  exposure  in  a  warm  place  for  a  month ;  or 
from  Tannic  Acid  by  the  action  of  dilute  Sulphuric  Acid. 

VEGETABLE  ASTRINGENTS,  nearly  all  contain  some  form  of 
Tannic  or  Gallic  Acid,  on  which  their  physiological  and  therapeutical  proper- 
ties depend.    The  principal  ones  are  the  following-named,  to  wit, — 

Galla,  Nut-gall. — The  gall  of  Quercus  lusitanica.  Composition,  Tannic  Acid 
60-70  per  cent.,  Gallic  Acid  3  per  cent,  EUagic  Acid,  Pectin,  Sugar,  Starch, 
etc.     Tinctura  GallcBf  ^^&-\y    Unguentum  Galla. 

Hsematoxylon,  Logwood.  G>ntains  Tannic  Acid,  Hsematoxylon,  etc. 
Extr actum  Hamatoxyliy  gr.  v-xx.     *Decoctum  Hamatoxyli,  3  j-ij. 

Krameria,  Rhsltany, — ^The  root  of  Krameria  triandra.  Contains  Rhatania- 
tannic  Acid,  Rhatanine,  wax,  gum,  etc. 

Tinctura  Krameria ^  n\^v-5ss.  Extr.  Krameria  Fluidum^  TT\^v-^ss. 

Trochisci  Krameria^  j-iij.  Syrupus  Krameria^  3  j-i"^* 

Hamamelis,  Witch-hazel, — ^The  leaves  of  Hamamelis  virginica.     Contains 
Tannic  Acid,  8  per  cent.,  a  bitter  principle,  etc. 
Extractum  Hamamelidis  Fluidum^  ^y~3  J* 

*Pond^s  Extract^  a  proprietary,  aqueous  preparation,  of  uncertain  compo- 
sition and  strength. 

Quercus  Alba,  White-oak  Bark.  Contains  Quercitannic  Acid,  Quercin,  etc., 
but  no  Gallic  Acid.     No  ofHcial  preparations. 

Catechu, — An  extract  from  the  wood  of  Acacia  catechu.     Contains  Catecu- 
tannic  and  Catechuic  Acids. 
Tinctura  Catechu  Composita,  ^x-^j.     Trochisci  Catechu^  j-ii'}. 
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Kino, — The  juice  of  Pterocarpus  Marsupium.     Contains  Kino- tannic  Add, 
Kinoin,  etc. 
Tinttura  JJTino,  Hl^-^ij.    *PuItns  Kino  Compositus,  gr.  v-xx. 

Geranium,  Cranesbill, — ^The  rhizoine  of  Geranium  macukUum,    CoDtuns 
Tannic  and  Gallic  Acids,  and  possesses  a  rather  pleasant  taste. 

Extracium  Geranii  Fluidum^  TT\^v-^  j. 

Rosa  Centifolia,  Pale  Rose, — The  petals  of  Rosa  centifolia,  the  cabbage 
rose.     Contains  Tannic  Acid,  a  volatile  oil,  etc. 

Aqua  Rosa,    Unguentum  Aqua  Rosa, 

Rosa  Gallica,  Red  Rose, — ^The  petals  of  Rosa  gallica.     Contains  Tannic 
and  Gallic  Acids,* the  volatile  oil,  Quercitrin,  etc. 

Extr,  Rosa  Fluidum^  ^^-^j*  Syrupus  Rosa^  Sjrrup  of  Rose. 

Confectio  Rosa,  Confection  of  Rose.  Mel  Rosa,  Honey  of  Rose. 

Rubus,  Black-berry, — The  bark  of  the  root  of  Rubus  vUlosus^  and  other 
varieties  of  Rubus.    Contains  Tannic  Acid,  lo  per  cent.,  etc. 
Extractum  Rubi  Fluidum,  TT\^x-3J.  Syrupus  Rubi^  3J~3i* 

Castanea,  Chestnut, — The  leaves  of  Castanea  vesca.  Contains  Tannic  and 
Gallic  Acids. 

Extractum  Castanea  Fluidum,  ^ss-ij. 

Granatum,  Pomegranate, — The   bark  of  the  root  of  Punica   Granattm. 
Contains  Punico-tannic  Acid  in  large  quantity ;  also  Tannic  Acid,  Mannile, 
and  the  alkaloid  Pelletierine^  which  is  used  as  a  tseniafuge.     No  official 
preparations. 
*  Extractum  Granati  Fluidum,  ^ss-jss.  *Decoctum  GrancUi,  Jij-i'- 

''^Coto  Bark, — ^is  the  bark  of  an  unknown  Bolivian  tree,  and  contains  do 
tannin  but  does  an  acrid,  bitter  principle,  named  Cotoin,  It  is  deddedh 
irritant  to  the  skin  and  mucous  membranes,  but  is  highly  recommended  e 
an  astringent  in  most  forms  of  diarrhoea,  especially  that  of  phthisis,  choka 
and  typhoid  fever.  The  tincture,  in  small  doses  (nvj-v),  is  used  in  diarrboi 
of  children.  Paracoto  Bark  contains  Paracotoin,  and  has  similar  propeitks. 
Dose,  of  fluid  extract,  Ity-x  or  xv, — of  Cotoin,  gr.  %-\],  of  Paracotoin,  gr 
iv-v. 

*Mango,  Bark  of  Mangifera  Indica, — is  supposed  to  act  as  an  alteratir^: 
astringent,  with  special  tonic  action  on  mucous  membranes,  and  has  becc 
used  in  nasal  catarrh,  endometritis,  vaginal  leucorrhoea,  diarrhoea  and  dyseo- 
tery.  It  is  said  to  check  profuse  menstruation,  and  also  the  faemorrfai^ 
following  on  abortion.     Dose,  of  the  fluid  extract,  n\^x-3  j.     AfangO'Jruity 
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or  Afangosteen  is  the  fruit  of  another  Indian  tree,  the  Garcinia  mangostana. 
It  is  a  powerful  astringent,  and  is  used  for  nasal  and  vaginal  catarrhs, 
diarrhoeas,  etc. 

^Yerba  Reuma,  Frankenia  grandiflora^ — this  Califomian  plant  is  recom- 
mended as  a  highly  efficient  astringent  in  diseases  of  the  mucous  membranes, 
especially  in  chronic  nasal  catarrh,  gonorrhoea,  leucorrhoea  and  dysentery. 
It  is  used,  locally,  3  ij  of  the  fluid  extract  to  §  iv  of  water.  Dose,  internally, 
'n\,x-xx. 

'^Sarracenia  Flava,  Trumpet  plant,  Pitcher  plant, — has  been  well  employed 
in  dyspepsia,  various  diarrhoeas,  and  chronic  nasal  catarrh,  also  as  an 
astringent  injection  in  gonorrhoea  and  leucorrhoea.  Dose,  of  the  fluid 
extract,  TT\^x- 3  j. 

"^Pinus  Canadensis,  Canadian  Pine, — ^properly  the  Abies  Canadensis  or 
Hemlock  Spruce,  of  the  U.  S.  and  Canada, — is  the  basis  of  a  preparation 
named  the  *  Concentrated  Extract  of  Pinus  Canadensis^ — an  aqueous,  non- 
irritant  astringent,  said  to  have  a  specific  tonic  action  upon  mucous  mem- 
branes. Two  kinds  are  sold,  one  being  called  the  "White*'  Extract, — in 
reality  a  golden  yellow, — and  the  other  the  "  Dark  "  Extract, — the  former 
intended  for  use  when  it  is  desirable  to  avoid  staining  the  linen.  This 
preparation  received  the  endorsement  of  Dr.  J.  Marion  Sims,  and  has  been 
extensively  employed  both  locally  and  internally,  as  a  topical  application  in 
uterine  and  vaginal  catarrhs,  and  as  a  systemic  remedy  in  catarrhal  inflam- 
mation of  the  gastro-intestinal  and  broncho-pulmonary  mucous  membranes. 

*Statice,  Marsh  Rosemary, — Root  of  Statice  limoniumj — ^has  Tannic  Acid. 

^Alnus,  Alder,— Bark  of  Alnus  serrulata^ — has  Tannic  Acid,  oil,  resin,  etc. 
*Heuchcra,  Alum-root, — Root  of  Heuchera  Americana^ — has  Tannic  Acid. 

^Nymphsea,  Water-lily, — Root  of  Nymphcea  Odorata^ — has  both  Tannic  and 
Gallic  Acids,  etc.    *Decoctum  Nymphaa,  §ss-j. 

*Diospyro8,  Persimmon, — Unripe  fruit  of  Diospyros  Virginiana^ — has  Tannic 
Acid. 

Physiological  Actions.  Tannic  Acid  is  a  more  powerful  astringent  than 
Gallic  Acid.  It  precipitates  pepsin  and  coagulates  albumen,  impairs  digestion, 
stops  peristalsis,  and  causes  constipation.  It  enters  the  blood  as  Gallic  and 
Pyro-gallic  Acids,  being  converted  into  these  by  the  organism.  It  is  a  crystal- 
loidal  body,  but  combines  with  colloids;  and  is  a  valuable  antidote  in  poisoning 
by  the  alkaloids  and  Tartar  Emetic,  with  which  it  forms  nearly  insoluble  tan- 
nates.     Its  continued  use  disorders  digestion,  irritates  the  mucous  membranes. 
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and  produces  emaciation.     Injected  into  the  veins  it  causes  death  by  the  for- 
mation of  emboli. 

Gallic  Acid  is  a  much  less  powerful  astringent,  and  does  not  coagulate  dtlia 
albumen  or  gelatin. 

Hcematoxylon  is  a  mild  astringent,  of  sweetish  taste,  producing  blood-ied 
stools  and  urine.  It  does  not  constipate  nor  disorder  the  bowels,  but  bas 
caused  phlebitis. 

Hamamelis  seems  to  have  special  power  in  restraining  venous  hemonhages, 
a  property  not  wholly  due  to  its  Tannic  Acid.  In  large  doses  it  causes  scveri 
throbbing  pain  in  the  head. 

Therapeutics.     Tannic  Acid  is  best  used  locally,  and  for  astringent  cfiiect 
on  the  intestinal  canal;  Gallic  Acid  systemically,  and  for  action  on  remote 
parts.     In  the  following  disorders  they  have  proven  specially  efficient. 
Hemorrhoids^  and  hemorrhages  from  the  lower  bowel, — Tannic  Add  locally 

and  internally ;  or  Hamamelis  as  an  injection. 
Hematemesis^  not  due  to  inflammation, — ^Tannic  Acid,  gr.  x-xx  in  solutkn, 

taken  in  two  or  three  divided  doses. 
Hematuria^  and  distant  passive  hemorrhages, — Hamamelis  or  Gallic  Add 

internally,  are  very  efficient,  and  may  usually  be  relied  upon. 
Epistaxis, — Hamamelis  has  long  been  employed  successfully. 
Albuminuria^ — Gallic  Acid,  to  restrain  the  waste  of  albumen. 
Rectal  Fissures  and  Ulcers, ^-T?t.nmc  Acid  or  its  glycerite.     Rhatany  was  t 

favorite  with  Trousseau  in  these  affections. 
Catarrhs,  and  chronic  local  affections  of  the  mucous  membranes, — Glycerite 

of  Tannin,  or  better  still.  Tannic  Acid  alone,  by  insufflation,  or  the  extract 

of  Pinus  Canadensis. 
Gastric  Catarrh,  Pyrosis,  etc.,— -Tzximc  Acid  or  Kino,  internally. 
Endocervicitis,  Leucorrhcea,  etc., — Tannic  Acid  with  Iodoform. 
Conjunctivitis — ^powdered  Tannin  after  the  acute  stage  has  passed.    Abo 

excellent  in  corneal  ulcers  and  granular  lids. 
Dysentery  and  Diarrhoeas,  acute  and  chronic, — Tannic  Acid  with  Opium,  or 

Catechu,  internally, — Hsematoxylon  for  diarrhoeas  of  children. 
Whooping-cough, — Castanea  in  decoction,  taken  ad  libitum. 
Skin  Diseases,  as  eczema,  impetigo,  intertrigo, — ^the  Glycerite  of  Tannin. 
Otorrhea, — the  Glycerite  of  Tannin  is  very  serviceable  in  this  affection. 
Varicose  Veins  and  Ulcers, — Hamamelis  is  satisfactorily  employed. 
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ARQENTUM,— SUvcr. 
Preparations. 

irgenii  Oxidum,  Oxide  of  Silver.  Dose,  gr.  ss-gr.  ij.  Is  nearly  insoluble  in 
water,  and  is  not  dangerous  as  an  internal  remedy. 

irgtnti  Nitrcts^  gr.  yi-}i,  if  watched,  up  to  gr.  j.  Is  best  given  in  pill  or 
distilled  water;  never  with  Tannin  or  a  vegetable  extract,  lest  an  explosive 
compound  result.  Argenti  Nitras  Fusus,  Melted  stick,  Lunar  Caustic, — 
fof  local  use.  Argenti  Nitras  Dilutus^  Mitigated  Nitrate  of  Silver,  used 
locally  by  ophthalmologists.     Is  one-half  Nitrate  of  Potassium. 

Argenti  Cyanidum,  Cyanide  of  Silver, — ^is  only  used  with  a  mineral  acid,  to 
make  Hydrocyanic  Acid  extemporaneously. 

Argenti  lodidum^ — Iodide  of  Silver.  Dose,  gr.  X-gr.  j.  Is  supposed  not  to 
discolor  the  skin,  if  taken  continuously. 

Incompatibles.  The  Nitrate  is  exceedingly  sensitive  to  organic  matter 
md  light,  and  decomposes  readily.  All  soluble  Chlorides  are  incompatible 
ivith  it,  precipitating  the  Chloride  of  Silver ;  hence  it  should  be  given  in  dis- 
illed  water.  Most  mineral  Acids  and  their  salts.  Alkalies  and  their  carbo- 
nates. Aqua  Calcis,  and  Astringent  Infusions  are  also  incompatible  with  the 
silver  salts. 

Antidote  to  the  Silver  Salts.  Common  Salt  freely,  it  precipitating  the 
insoluble  chloride  of  silver,  and  also  acting  a?  an  emetic. 

Physiological  Actions.  Nitrate  of  Silver  combines  with  the  albumen  of 
:he  tissues  and  is  a  limited  escharotic.  It  excites  superficial  inflammation, 
md  stains  the  part  black  under  the  influence  of  light.  The  stains  may  be  re- 
moved by  washing  with  a  strong  solution  of  Potassium  Cyanide. 

In  Small  Doses  it  increases  secretion,  stimulates  the  heart,  promotes  nutri- 
tion, and  acts  as  a  nerve  tonic.  Its  Continued  Administration  produces  gastro- 
intestinal catarrh,  waste  of  tissue,  uraemia,  albuminuria,  fatty  degeneration  of 
the  heart,  liver  and  kidneys,  hemorrhages,  fluidity  of  the  blood,  a  slate-colored 
Ime  along  the  gums,  and  a  similar  discoloration  of  the  skin  and  mucous  mem- 
branes, with  centric  impairment  of  the  nervous  system,  causing  paralysis  on  a 
large  scale,  loss  of  coordination,  convulsions,  and  Anally  death  by  paralysis  of 
respiration.     These  symptoms  are  collectively  termed  Argyria, 

Large  Doses  produce  violent  gastro- enteritis,  and  ulcer  of  the  stomach,  from 
thrombosis  of  its  veins. 

Regulation  of  a  course  of  Silver  Medication.  The  administration  of 
the  remedy  should  be  suspended  after  five  or  six  weeks,  and  elimination  pro- 
moted by  purgatives,  diuretics  and  baths.     To  prevent  the  general  discolora- 
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tion,  Potassium  Iodide  should  be  given  conjointly  with  the  ^ver,  and  baths  of 
Sodium  Hyposulphite  used. 

Therapeutics  of  the  Silver  Salts.    Locally  the  Nitrate  is  machosede 
a  stimulant  application,  an  astringent,  a  caustic,  an  alterative,  and  an  antipUo- 
gistic.     A  solution  in  Nitrous  Ether  (gr.  xl  ad  ^  j)  will  abort — 
Superficial  InflamnuUions^  if  applied  early  to  the  neighboring  integumeot. 
Erysipelas t  by  Higginbotham's  method,  the  solution  (gr.  xx  ad  ^j)  ipplie^ 

over  the  inflamed  surface  and  beyond,  after  careful  washing  and  cbying. 
Throat  Diseases^ — the  Nitrate  is  used,  but  salts  of  Copper  are  better. 
Ulcers  of  the  tongue  and  tonsils, — the  sohd  stick  may  be  sailed  locally. 
Dyspepsia  y  with  vomiting  of  yeasty  fluid, — the  Nitrate  internally. 
Chronic  Gastritis  and  Gastric  Ulcer,— ihe  Oxide  in  ^  grain  doses  ter&. 

The  Nitrate  may  be  combined  with  Belladonna  or  Hyoscyamos  in  chioBic 

gastric  catarrh,  in  which  it  is  often  very  efficient. 
Dysentery  of  chronic  type,  especially  if  rectal  ulcer, — the  Nitrate  intenaEr 

and  by  enema,  is  one  of  the  best  remedies. 
Diarrhoea^  of  phthisis  and  t3rphoid  fever, — ^the  Nitrate  with  Opium. 
Conjunctivitis f — ^solutions  of  various  strengths  (gr.  j-x  ad    ^]  ol  di*iW 

water) ;  when  corneal  ulcers  exist,  it  must  be  cautiously  used,  or  opadiie 

due  to  deposits  of  the  metal  will  remain  in  the  cornea. 
Chronic  Spinal  Inflammations,  causing  locomotor  ataxia  or  paraplegiat-J^" 

Nitrate  has  in  some  few  cases  effected  permanent  cures. 
Epilepsy,  was  formerly  much  treated  with  the  Nitrate,  and  it  occasioo»3! 

achieved  the  most  brilliant  results. 

I 

CUPRUM,— Copper. 

Preparations. 
Cupri  Sulphas,  Blue  Vitriol.    Dose,  gr.  ^i^-\\  as  emetic,  gr.  yj-xij. 
Cupri  Acetas, — for  local  use.     Verdigris  is  an  impure  subacetate. 
*  Cuprum  Ammoniatum,  gr.  >^-X»  ^^^  ^ox^  when  tolerance  is  established 

Treatment  of  Copper  Poisoning.  Metallic  copper  (as  a  penny),  »•"* 
let  alone ;  it  will  pass  the  anus  in  due  time  without  serious  sjonptoms.  T* 
Antidotes  to  the  salts  of  copper  are  the  Ferro- cyanide  of  Potassium,  and  A» 
men.  Prompt  evacuation  by  emetics  or  the  stomach  pump  is  necessary.  W 
Potassium  Iodide,  even  to  saturation  of  the  system. 

Physiological  Actions.  The  Salts  of  G>pper  are  gastro-intestinal  i* 
tants,  causing  a  metallic  taste,  nausea  with  vomiting  of  greenish  matters,  {Xf 
ing  of  blood  and  mucus,  constricted  fauces,  depressed  heart  action,  honi^ 
respiration,  fever.    Or,  as  in  the  case  of  Arsenic,  no  gastroenteritis  may  o^ 
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but  instead  profound  nervous  symptoms,  as  headache,  defective  codrdination, 
coma,  convulsions,  ending  in  death. 

The  symptoms  of  chronic  poisoning  are  bronchial  irritation  and  catarrh, 
gastro-intestinal  catarrh,  colic  with  diarrhoea  [Lead^  colic  with  constipation], 
dysentery,  nausea,  waste  of  tissue,  anaemia,  salivation,  and  a  green  line  (sul- 
phide) along  the  margin  of  the  gums  in  those  who  do  not  brush  their  teeth. 
The  nervous  symptoms  are  also  usually  well  marked.  The  Liver  becomes 
atrophied,  from  the  irritation  of  its  connective  tissue,  and  fatty  d^eneration  of 
the  hepatic  cells.  Tlie  Lungs  are  congested,  even  pneumonic  consolidation 
being  set  up ;  Copper  seeming  to  have  a  selective  affinity  for  the  parenchyma 
of  these  organs. 

Therapeutics.    The  Sulphate  is  the  best  emetic  in-^ 
Narcotic  and  Phosphorus  Poisonings — gr.  xij  in  ^  iv  of  water,  a  teaspoonful 

being  given  every  ten  minutes  until  emesis  is  set  up.    Also  in  Croup. 
Chronic  Dysentery  and  Acute  Diarrhoea <,^i^<t  Sulphate  in  doses  of  gr.  -jV~i^ 

with  Opium,  is  the  best  metallic  astringent. 
Neuralgia  of  the  jth,  from  depression, — Ammoniated  Copper  valuable. 
Gastro-intestinal  Catarrh,  with  diarrhoea, — the  Sulphate  in  small  doses. 
Pneumonia, — a  Tincture  of  the  Acetate  is  considered  curative  by  Kissel,  and 

was  official  in  the  German  Pharmacopoeia. 
Throat  Affections,  in  which  weak  solutions  of  the  Sulphate  are  far  superior  to 

any  other  application,  even  to  that  of  Nitrate  of  Silver. 
Granular  Lids  and  Corneal  Ulcers,  are  best  treated  by  a  quick  rub  with  a 

smooth  crystal  of  Sulphate  of  Copper,  once  or  twice  a  week. 
Herpes,  Eczema,  etc,, — ointments  or  lotions  of  the  Acetate. 
Gonorrhcea, — a  weak  solution  of  the  Sulphate  (gr.  ^  ad  ^  j)  is  a  good  injec- 
tion after  the  acute  stage  has  passed. 

PLUMBUM,— Lead. 

Preparations. 
Plumbi  Acetas,  Sugar  of  Lead.     Dose,  gr.  %-y*    Soluble  in  water. 
Plumbi  Oxidum,  Litharge.     Emplastrum  Plumbi,  Litharge  and  Ol.  Olivae. 
Plumbi  Carbonas,Vfh\it-\esL6,  ^mi.     An  excellent  local  application. 
Liquor  Plumbi  Subacetatis,  Goulard's  Extract.    Is  never  used  internally. 
Liquor  Plumbi  Subacetatis  Dilutus,  Lead  Water.     Contains  3  per  cent,  of 

Liquor  Plumbi  Subacetatis.     Used  externally. 
Plumbi  Niiras,  Nitrate  of  Lead.     Used  externally. 
Plumbi  lodidum.  Iodide  of  Lead.     Used  as  an  ointment. 
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Treatment  of  Lead  Poisoning.  ActUe  poisonings  as  by  the  Acetate,  of 
which  §  j  is  a  toxic  dose, — the  Sulphates  of  Sodium  or  Magnesiam  are  tk 
antidotes;  evacuate  stomach,  and  give  albuminous  drinks  and  Opinni  to  aD^ 
irritation.  Chronic  poisoning  is  best  treated  by  Iodides  to  saturation  of  tbe 
sjTStem,  the  Sodium  or  Gilcium  being  the  best.  Sulphurated  Potassa  bub 
( ^  j  or  more,  in  water)  are  also  very  useful. 

Physiological  Actions.  Astringency  is  the  chief  quality  of  the  salts  of 
Lead ;  they  contract  muscular  tissue,  and  destroy  nts  contractile  power,  also 
lessening  secretion  they  cause  colic  and  constipation.  The  heart  is  at  first 
increased  in  power,  but  soon  slowed,  also  the  respiration.  The  nervous  system 
is  insidiously  affected,  obscure  sjrmptoms,  as  headache,  loss  of  memory,  vertigo, 
being  soon  manifested. 

ActUe  Lead  Poisoning  is  rare,  the  metal  itself  not  being  poisonoos  imlesi 
acted  on  by  acids,  and  the  Acetate  in  large  doses  being  emetic  Inteos 
gastro-intestinal  irritation,  vomiting,  paralysis,  coma,  collapse,  are  its  prino- 
pal  phenomena. 

Chronic  Lead  Poisoning  has  its  chief  sources  in  pure  water  conveyed  bf 
leaden  pipes,  the  use  of  hair  dyes,  printing  type,  etc.  Its  most  promioca 
symptoms  are  the  blue  line  (sulphide)  along  margin  of  gums,  in  those  vbc 
do  not  clean  their  teeth,  paralysis  of  the  extensor  muscles  of  the  forcira 
(drop-wrist),  impaired  sensibility,  rheumatism  without  fever  or  tenderness  n 
the  joints, — ^which,  however,  are  red  and  swollen, — emaciation,  albuminum. 
colic,  constipation,  abortion,  gastralgia,  i4>honia.  Death  may  occur  froc 
extension  of  the  muscular  paresis  to  the  muscles  of  respiration  from  the  gradu. 
impairment  of  nutrition ; — or  from  convulsions  and  coma,  a  form  of  tbc 
disease  known  as  Lead  Encephalopathy. 

Therapeutics.  .Chiefly  used  as  an  astringent  and  hemostatic    In— 
Skin  Diseases,  especially  eczema,  lichen,  impetigo,  erythema,  etc., — the  liqai 

Plumbi  Subacetatis,  part  j  to  iv  of  Glycerin  and  Water. 
Catarrhal  Discharges  of  muco-purulent  character,  from  the  ear,  the  vagis 

and  the  urethra,  especially  in  gonorrhoea  and  leucorrhoea. 
Bums,  of  small  extent,  are  treated  by  covering  with  White>lead  paint. 
Hemorrhages t  as  hemopt3rsis,  hematemesis,  gastric  ulcer,  etc.,  the  Acetate  i: 

5. grain  doses,  every  three  hours,  lowers  the  heart's  action  and  constnnge 

the  local  vessels. 
Caseous  Pneumonia,  has  been  well  treated  by  the  Acetate  of  Lead. 
Bronchorrhcea,  the  Acetate  for  its  astringency,  limiting  the  secretion. 
Diarrhoeas  are  commonly  treated  with  the  Acetate  of  Lead ;  gr.  ij  with  gr.  j  J 

pulverized  Opium,  for  choleraic  diarrhoea. 
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Cardiac  Hypertrophy^ — ^the  Acetate  to  lower  the  action  of  the  heart. 

inflammations  of  external  parts  are  constantly  treated  by  the  lotion  of  **  Lead- 
water  and  Laudanum;" — though  the  constituents  are  chemically  incom- 
patible, it  is  a  valuable  sedative  and  astringent. 

ZINCUM,— Zinc. 

Preparations. 
linci  Oxidum^  gr.  ss-gr.  x,  insoluble  in  water.     Unguentum  Zinci  Oxidi. 
Unci  AcetaSj  Acetate  of  Zinc,  gr.  ^^p-gr.  ij.     Is  very  soluble  in  water. 
^.inci  SulphaSf  gr.  -f^-gr.  j.    As  emetic,  gr.  vj  in  J  iv  Aquse ;  tablespoonful 

doses  every  5  minutes  until  emesis  occurs. 
^Anci  Carbonas  Pracipitatus,  as  ointment.    *  Calamine  is  an  impure  Carbonate 

of  Zinc,  formerly  a  favorite  as  an  ointment  for  skin  diseases. 
Zinci  Chloridum,  is  used  as  a  caustic  in  cancer. 
Zinci  Va/erianas,  gr.  ^  to  gr.  ij.    Zinci  Phosphidumy — See  Phosphorus. 

Phjrsiological  Actions.  The  salts  of  Zinc  are  astringents,  but  milder  ones 
ban  the  salts  of  Lead.  Its  soluble  salts  (the  Chloride,  Sulphate  and  Acetate) 
re  corrosive  poisons,  causing  violent  gastro- enteritis,  and  in  some  cases  pro- 
ound  nervous  symptoms.  The  Chloride  is  a  powerful  and  painful  escharotic, 
laving  great  aflfinity  for  water,  and  destroying  the  albumen  of  the  tissues. 
The  Sulphate  is  a  specific  emetic,  acting  promptly  and  without  much  depression. 

Continued  use  of  these  salts  produces  symptoms  similar  to  those  of  chronic 
..ead-poisoning,  but  of  less  gravity.  They  do  not  manifest  the  same  tendency 
9  accumulate  in  the  system  as  the  salts  of  the  other  similar  metals. 

Therapeutics.    Zinc  salts  are  used  as  weak  and  mild  astringents  in — 
lonorrhaea^ — injections  of  the  Sulphate  (gr.  j  ad  §  j  aquse). 
lonjunctiviiisy — the  Sulphate,  with  or  without  Atropine,  as  a  coll3nium. 
'\kin  Diseases^ — the  Oxide  and  Acetate,  as  unguents  and  lotions. 
Lupus,  Epithelioma,  and  other  malignant  growths, — ^the   Chloride  as  an 

escharotic,  made  into  a  paste  with  flour  and  glycerin. 
Varcotic  Poisoning, — the  Sulphate,  in  a  6-grain  dose,  is  the  best  emetic. 
Diarrhoeas  and  Dysentery, — the  Sulphate  with  Opium  and  Ipecac,  or  the 

Oxide  with  Pepsin,  are  efficient,  after  clearing  the  canal. 
mmmer  Diarrhcsa  of  children, — the  Oxide  is  an  excellent  remedy ;  may  be 

given  with  Bismuth  and  Pepsin  in  powders. 
lastrcUgia, — the  Oxide,  gr.  v-x,  with  Aromatic  powder  and  Morphine,  is  often 

very  efficient,  if  given  half  an  hour  before  eating. 
Vight'sweats  of  Phthisis, -^^he  Oxide,  gr.  iij,  with  Extract  Belladonnae,  gr.  ss, 

at  bedtime,  is  generally  effective  in  preventing  them. 
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Catarrhs  of  mucous  membranes, — the  Sulphate  in  weak  solution  locaDy. 
Epilepsy,  Neuralgia^  etc,  have  been  successfully  treated  by  the  Oxide  and  At 
Valerianate. 

♦CADMIUM. 

Physiological  Actions.  Cadmium  is  a  close  analogue  of  Zinc,  bat  dkr 
powerful.  It  is  an  escharotic  and  astringent,  also  a  very  depressant  eoMtx. 
Its  effects  are  those  of  an  irritant  poison,  with  cerebro-spinal  symptoms,  s 
coma  and  convulsions. 

Therapeutics.    Cadmium  is  never  given  internally. 
Corneal  Opacities  are  said  to  be  absorbed  under  the  local  use  of  a  sdlnticoof 

gr.  ij  of  the  Sulphate  to  5  J  o^  Distilled  Water. 
Gonorrhcea,  a  mild  injection  of  the  Sulphate,  gr.  ^  to  the  § . 
Enlarged  Glands^  chronic  joint  affections,  cutaneous  diseases,  nodes  vL 

chilblains, — ^have  been  successfully  treated  with  an  ointment  of  the  lodidt 

I  part  to  8  of  Lard. 

CERIUM. 

Physiological  Actions  of  Cerium.  The  Oxalate  has  a  slightly  metal& 
taste,  is  sedative  to  the  stomach,  and  has  a  selective  sedative  action  ont3( 
motor  distribution  of  the  pneumogastric  nerve.  It  is  an  insoluble  white  powk. 
and  is  given  in  doses  of  gr.  j-x,  in  pill. 

Therapeutics.    It  was  introduced  by  Sir  James  Simpson  as  a  remedy  i^^ 
vomiting,  especially  that  of  pregnancy.    It  is  useful  in — 
Reflex  Vomiting,  5  to  lo-grain  doses,  in  the  vomiting  of  pregnancy,  also  in '^ 

vomiting  of  phthisis  and  bronchitis;  but  large  doses  must  be  used  forsevt^ 

days,  to  obtain  any  decided  benefit. 
Cough  with  Vomiting,  is  remarkably  benefited  by  this  salt. 
Gastralgia  and  Diarrhoea, — it  may  be  used  instead  of  Bismuth. 

ALUMEN,— Alum. 

An  Alum  is  a  double  Sulphate,  formed  by  the  union  of  a  Sulphate  ^ 
Aluminium,  Chromium,  Manganum  or  Ferrum,  with  a  Sulphate  of  an  all** 
metal  or  group  (Potassium,  Sodium,  or  Ammonium). 

The  Official  Alum  is  Potassic-Aluminic- Sulphate,  or  Potassa>lfi» 
(K,Al,4SO^  4-  24HjO),  which  becomes  Alumen  Exsiccatum,  Dried  AW 
when  the  24  molecules  of  water  are  driven  off. 

Preparations. 
Alumen,  Alum,  Potassa-alum.     Soluble  in  cold  water,  i  to  16; — in  ho< 
I  to  3.    Dose  gr.  x-xx ;  as  an  emetic,  3  j  for  a  child. 
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ilumen  Exsiccatum,  Dried  Alum,  K,A1,(S04)4.     Dose,  gr.  x-xx. 
Alutninii  et  Ammonii  Sulphas^  Ammonia-alum.     This  alum  was  official  in 
the  U.  S.  Phar.  of  1870. 

Physiological  Actions.  Alum  is  an  astringent,  stimulating  muscular 
ontraction  and  coagulating  albumen.  It  first  excites  the  flow  of  saliva,  and 
ben  markedly  diminishes  it.  Coagulating  pepsin,  it  arrests  digestion,  also 
tops  peristalsis,  and  usually  causes  constipation,  though  sometimes  inducing 
liarrhoea.  Although  coagulating  albumen,  even  in  a  weak  solution,  it  enters 
he  blood,  constricts  the  capillaries,  arrests  secretions,  especially  those  of 
Qucous  surfaces,  and  stops  capillary  hemorrhage. 

In  teaspoonful  doses  Alum  is  an  efficient  and  non-depressant  emetic.  In 
arge  doses  it  is  a  gastro-intestinal  irritant,  §  i^  of  dried  Alum  having  caused 
he  death  of  an  adult  in  eight  hours. 

Therapeutics.    It  is  used  locally  and  internally.    In — 

Gastric  Ca/arrAf-^-Alura  is  useful,  especially  when  there  is  vomiting  of  glairy 
mucus.    Grs.  iv-viij,  in  pill,  ter  die. 

Gastralgia,  Enteralgiay  and  other  neuroses,  it  is  often  very  efficient. 

Chronic  Catarrhs^ — ^powdered  Alum  dusted  over  the  surface. 

Leucorrhoea,  Gonorrhosaj — injections  of  Alum  with  Zinc  Sulphate  and  Borax, 
are  commonly  recommended,  and  are  efficient. 

hemorrhages  of  passive  character,  and  at  distant  points,  are  well  treated  by 
Alum  in  15-grain  doses  internally;  also  locally  if  possible. 

Haemorrhoids^ — a  crystal  of  Alum  shaped  to  fit  the  rectum. 

CrouPf — Alum  is  a  good  emetic,  a  teaspoonful  in  syrup  every  half  hour. 

Toothache^ — Alum  in  Nitric  Ether  ( 3  ij  ad  3  vij),  locally,  is  often  efficient 

Bed-sores, — Alum  i  part  with  2  of  Spiritus  Camphorse  and  the  whites  of  four 
eggs,  is  a  very  efficient  application. 

Ulcers y  Sores y  etc,  when  exuberant  granulations,  burnt  Alum  as  a  caustic. 

Colliquative  Sweats, — an  Alum  lotion  sponged  over  the  skin. 

Catarrhal  Ophthalmia,  after  acute  stage, — an  Alum  lotion,  gr.  v  to  the  5  • 

Granular  Lids, — a  crystal  of  Alum  is  the  very  best  application. 

Lead  Colic,  and  Constipation,  is  mosi  promptly  relieved,  even  cured,  by  Alum, 
which  acts  dynamically,  no  doubt.  It  is  also  a  good  antidote  in  Lead- 
poisoning,  being  a  soluble  sulphate. 

Administration, — Being  a  double  salt.  Alum  is  easily  decomposed  when  in 
solution  with  other  salts,  the  double  decomposition  which  ensues  giving  rise 
to  insoluble  precipitates ;  therefore  it  is  best  administered  alone.  Incom- 
patibles  are  salts  of  Iron,  Manganese,  Bismuth,  Antimony,  Lead,  and  salts 
of  most  of  the  alkaloids. 
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MOTOR-EXCITANTS. 

NUX  VOMICA. 

Source  and  Composition.  The  seeds  of  Strychnos  Nuxvomica^n 
East  Indian  tree  of  the  order  Loganiacese.  It  contains  2  alkaloids, — SirjA- 
nine  and  Brucine,  which  in  the  plant  are  combined  with  Igasuric  AcU. 
Brucine  has  only  ^^^  the  strength  of  Strychnine,  but  otherwise  correspoods 
with  it  physiologically  and  therapeutically.  A  third  alkaloid — Igasurimtr-^ 
claimed  by  some  aothoritiesy  and  denied  by  others. 

Preparations. 
Abstractum  Nucis  Vomica,  Abstract  of  Nux  Vomica.    Dose,  gr.  )^-j. 
Tinciura  Nucis  Vomica,  ny-v  or  x,  according  to  the  effect  desired. 
Extractum  Nucis  Vomica,  gr.  }i-}4'    -Extr,  Nucis  Vomica  Fl,,  Tty-?. 
Strychnina  Sulphas,  Sulphate  of  Strychnine,  gr,  y^Tp-^. 
Ferri  et  Strychnina  Citras,  Citrate  of  Iron  and  Strychnine,  gr.  j-4ij. 
Syrupus  Ferri,  Quinina  et  Strychnina  Phosphatum,  3  j-ij.    Contains  I  ^ 

of  Strychnine  in  2500.    A  powerful  tonic. 

Treatment  of  Strychnine- Poisoning.  The  Antidote  is  Tannic  Adi 
to  form  the  insoluble  tannate ;  or  a  soluble  salt  of  Iodine.  Then  emetics  ff 
the  stomach-pump,  followed  hy  perfect  quiet,  which  is  very  importanL  Antei- 
onists  are  Chloral,  Chloroform,  Chamomile  Oil,  Physostigma,  Tobacco  and 
Potassium  Bromide,  the  latter  being  so  slow  of  action  that  it  is  rarely  available. 
The  bladder  must  be  frequently  evacuated,  to  prevent  re-absorption  of  tk 
poison. 

Physiological  Actions.  In  Small  Doses  Nux  Vomica  acts  as  a  bitts 
tonic,  stimulates  respiration,  secretion,  appetite  and  digestion,  and  sharpeostk 
vision.  It  increases  peristalsis,  stimulates  both  the  motor  and  inhibitory  v^ 
ratus  of  the  heart,  and  raises  arterial  tension  by  stimulating  the  vaso-moivt 
centres,  thus  contracting  the  arterioles ;  though  by  full  doses  the  aiterioksiR 
relaxed,  and  the  blood-pressure  lowered. 

By  A  Full  Dose  (Strychnine  gr.  ^),  the  pupils  are  dilated,  the  limbs  jo^ 
respiration  becomes  spasmodic,  and  the  lower  jaw  stiff;  a  sensation  of  cert 
bral  tension,  sudden  shuddering  and  anxiety;  the  face  wearing  an  anmctoi°B 
smile. 

A  Toxic  Dose  (gr.  ^  for  an  adult),  on  an  empty  stomach  quickly  pfoduce 
heightened  reflexes;  tonic  spasms,  especially  of  the  extensor  muscles,  on  tbc 
least  irritation,  quickly  succeed  each  other,  with  intervals  of  repose ;  reso^ 
ing,  after  two  or  three  hours  at  most,  in  death  by  asphyxia,  from  tetanic  iai 
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tion  of  the  muscles  of  respixation ;  consciousness  being  preserved  until  CO, 
narcosis  sets  in. 

Strychnine  exalts  a// the  functions  of  the  spinal  cord, — ^reflex,  motor,  vaso- 
motor, and  sensory, — the  latter  being  least  affected.  It  has  selective  action  on 
the  large  multipolar  ganglia  in  the  anterior  columns,  which  it  stimulates,  and 
then  paralyzes  by  over-stimulation.  A  large  dose  destroys  the  spinal  functions 
as  by  one  blow.     It  does  not  affect  the  brain  directly. 

Th^baim,  the  tetanizing  alkaloid  of  Opium,  has  an  action  very  similar  to 
that  of  Strychnine,  being  a  powerful  spinal  exaltant. 

Strychnine-spasms  are  dififerentiated  from  Tetanus-spasms — by  re- 
membering that  the  former  are  intermittent,  the  latter  constant.  Furthermore, 
the  meaningless  smile,  the  less  marked  trismus,  the  absence  of  a  wound, 
the  rapid  course  of  the  symptoms,  all  point  to  the  action  of  Strychnine. 

Therapeutics.    Nux  Vomica  and  its  chief  alkaloid  hold  the  first  rank  as 
a  respiratory,  cardiac,  muscular  and  nervous  stimulant,  and  as  a  stomachic 
tonic.    These  powerful  poisons  are  equally  powerful  remedies  in — 
Atonic  Dyspepsia, — Tincture  of  Nux  Vomica,  gtt.  v  ter  die,  before  meals. 
Gastric  Catarrh^  especially  that  of  drunkards, — ^the  Tincture  is  excellent,  and 

gives  them  entire  satisfaction  if  a  little  Capsicum  is  given  along  with  it. 
Opium-poisoning, — Strychnine  is  powerfully  antagonistic  to  Morphine. 
Constipaiionf  when  atony  of  the  bowels, — the  Tincture  in  lo-drop  doses  is  very 

efficient;  not  as  a  purgative,  but  by  increasing  peristalsis. 
Diarrhoeas  and  Dysentery  of  epidemic  type,  are  well  treated  by  Strychnine. 
Vomiting  of  Phthisis, — Strychnine  is  generally  the  very  best  remedy. 
Anamia  and  Chlorosis, — Strychnine  with  Iron  and  Quinine,  is  invaluable. 
Tetanus,  especially  the  idiopathic  type,  has  been  often  cured  by  Strychnine. 
Neuralgias,  especially  the  visceral, — Strychnine  in  very  small  doses. 
Local  Paralyses  of  various  types,  are  well  treated  by  injecting  Strychnine 

hypodermically  into  the  affected  muscles,  about  once  a  week. 
Hemiplegia,  not  when  recent,  nor  when  the  muscles  have  lost  their  electrical 

contractility;  but  when  degeneration  is  about  to  set  in,  Strychnine  is  an 

excellent  remedy. 
Diphiheriiic  Paralyses  are  almost  invariably  cured  by  Strychnine. 
Amaurosis,  from  lead,  tobacco  or  alcohol, — Strychnine  has  proved  useful. 
Cardiac  Failure  from  any  cause, — Nux  Vomica  in  very  small  doses. 
Dyspnoea  from  pulmonic  affections, — Nux  Vomica  as  a  respiratory  stimulant. 
IntermUtents, — as  adjunct  to  Quinine,  Strychnine  is  used  advantageously. 
Nervous  Cough,  and  the  cough  of  habit, — Nux  Vomica  is  curative. 
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IQ^ATIA,— St.  Ignatius'  Bean. 

Source  and  Composition.  The  seeds  of  Strychnos  Ignaiii^  or  Ignata 
Amara,  a  tree  of  the  order  Loganiaceae  found  in  the  Philippine  islands.  Thej 
contain  the  same  ingredients  as  Nux  Vomica,  though  having  a  much  larger 
proportion  of  Strychnine,  viz. — about  i  per  cent.,  against  ^  or  ^  per  cent  b 
the  latter. 

Preparations.    The  Tincture  is  the  best  of  the  two  official  ones. 
Abstractum  Ignatue, — Dose,  gr.  ss-j.  Tinctura  IgnatuBy — Dose,  T^y^ 

Physiological  Actions.  Ignatia  closely  resembles  Nux  Vomica  in  action, 
a  poisonous  dose  producing  similar  exaltation  of  the  spinal  functions,  muscalir 
writhing  and  tetanic  spasms,  resulting  in  death  by  asphyxia.  It  espedaSj 
exalts  the  susceptibility  of  the  sensory  nerves,  and  those  of  special  sense,  for  t 
time ;  the  exaltation  being  succeeded  by  an  opposite  condition,  manifested  by 
numbness  and  torpor,  with  great  mental  depression.  It  causes  a  feeling  of 
constriction  about  the  throat,  and  a  sensation  of  intense  anguish  at  the  pft  of 
the  stomach. 

Therapeutics.    Ignatia  is  warmly  recommended  for — 
Hysteria,  to  control  the  general  hypersesthesia,  insomnia,  clavus  hysterices, 

mental  excitement  or  depression,  aphonia,  diseased  appetite,  convalsiTe 

crying  or  laughing,  etc.  (Phillips  and  Piffard). 
Cerebrospinal  Irritability  is  diminished  by  small  doses,  though  excited  bf 

large  ones.     Ignatia  is  the  best  controller  of  functional  phenomena  of  tbe 

cerebro-spinal  axis  (Piffard). 
Globus  Hysterictis^  may  often  be  removed  by  Ignatia  given  in  small  doses. 

♦HOANQ-NAN. 

Hoang-Nan,  or  Hwang- Nao,  is  the  bark  of  Strychnos  Gattikeriana^a 
Tropical  Bind-weed,  a  creeping  vine  of  the  nat.  order  Loganiaceae,  ibund  ii 
the  mountains  of  Tonquin.  It  contains  the  alkaloids  Strychnine  and  Srtiam. 
thus  resembling  in  composition  its  congeners  Nux.  Vomica  and  Ignatia,  be 
differing  from  them,  as  they  do  from  each  other,  in  the  proportional  quantibs 
in  which  the  alkaloids  are  contained, — Brucine  predominating  in  this  plant,  e 
Strychnine  does  in  the  other  two. 

Action  and  Uses.  Like  the  other  members  of  the  Strychnos  family. 
Hoang-Nan  is  an  active  tetanizer,  its  action  generally  corresponding  with  thst 
of  Nux- Vomica.  It  was  first  brought  into  notice  by  the  missionary  fathers 
stationed  in  the  French  colonies  in  Asia,  they  having  found  its  employmeoc 
general  among  the  natives  for  leprosy  and  hydrophobia.    Along  the  coast  d 
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Tonquin  and  Cocliin-Clima,  and  in  Pondicherry,  Trinidad,  Venezuela,  etc.,  it 
lias  an  established  reputation  in  the  two  terrible,  diseases  mentioned,  also  as  a 
remedy  for  the  bites  of  venomous  serpents  and  other  reptiles,  scrofulous  and 
S3rphilitic  ulcers,  indolent  sores,  etc.  It  has  been  used  successfully  for  malarial 
fevers,  in  lieu  of  quinine,  and  is  highly  spoken  of  by  Father  Brosse,  as  a 
stimulant  to  the  intellect,  without  producing  any  subsequent  depression. 

The  Dose  of  the  powdered  drug  is  about  gr.  iij-v ; — of  the  apeto-alcoholic 
Extract,  gr.  }i-}i ; — and  of  the  concentrated  Tincture,  Ti\j-v. 

PICROTOXINUM,— Picrotoxin,  Fish  Poison. 

Picrotozin  or  Picroioxic  Acid^  is  a  neutral  principle  prepared  from  the 
seeds  oi  Anamirta  paniculata^  or  Menispermum  G)cculus,  an  Asiatic  climbing 
plant,  of  the  nat.  ord.  Menispermacese,  the  berries  of  which  are  called  Cocculus 
Indicusy  or  Fish-berries.  Besides  Picrotoxin^  the  active  principle,  the  shells 
of  the  seeds  contain  two  other  principles,  Menispermin  and  Paramenispermin, 
which  are  inert;  also  Hjrpopicrotoxic  Acid. 

Preparations.    There  are  none  official,  except  Picrotoxin  itself. 
*Extractum  Cocculi  Fluiduniy — Dose  Tl\^j-iij. 
*Tinciura  Cocculi  (i  to  8),  Tl\^ij-xv.  *Pianafs  Tincture  (i  to  4J,  ny-v. 

Picrotoxinunif  gr.  ^  ^  in  pill  by  stomach,  or  gr.  -^^^  hypodermically. 

Antagonists.  Chloral  is  antagonistic  to  its  cerebral  and  spinal  actions, 
bat  synergistic  to  its  depressing  power  over  the  heart  and  respiration.  Acetic 
Acid  gives  relief  in  overdosing,  and  may  have  some  antidotal  power. 

Physiological  Actions.  Picrotoxin  is  a  cerebro-spinal  exaltant,  affecting 
especially  the  centres  in  the  medulla  oblongata,  and  representing  the  combined 
action  of  Belladonna  and  Nux- Vomica.  It  causes  muscular  twitching,  inco- 
ordination, stupor,  delirium,  epileptiform  convulsions,  tonic  and  clonic  spasms 
alternating,  exalted  reflexes,  trembling,  then  coma,  insensibility,  and  death  by 
paralysis  of  the  heart.  The  drug  paralyzes  Setschenow's  reflex  inhibiting 
centre,  and  stimulates  the  reflex  centres  in  the  cord.  It  stimulates  all  secre- 
tions, but  especially  the  intestinal,  causes  nausea  and  vomiting,  and  slows  both 
heart  and  respiration,  after  transiently  accelerating  them. 

Cocculus  berries  are  used  to  adulterate  beer,  in  order  to  make  it  more  bitter 
and  intoxicant. 

Differences  between  Picrotoxin  and  Strychnine  Spasms.  The  spasms 
caused  by  Picrotoxin  are  choreic  and  chiefly  affect  the  flexor  muscles; — those 
from  Strychnine  are  tetanic,  affecting  principally  the  extensors.. 

Therapeutics.    Picrotoxin  is  used  chiefly  in  nervous  diseases. 
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Epilepsy  is  amenable  to  it,  especially  in  cases  attributable  to  onanism,  in  anacmc 

subjects,  and  where  the  attacks  are  nocturnal  in  time. 
Paralysest  where  there  is  a  sense  of  giddiness,  and  lightness  in  the  head.    It 

is  especially  good  in  paralysis  of  the  sphincters,  and  in  hemiplegia  bronglt 

on  by  cold,  as  facial  paralysis,  etc. 
Chorea  is  well  treated  by  Picrotoxin,  but  requires  full  doses. 
Leucorrhceal^htXi  the  discharge  is  sero-purulent,  with  lumbar  pains. 
Dysmenorrhea  is  often  benefited  by  the  Tincture  of  Cocculus  coounenoed  two 

days  before  the  stated  period,  and  continued  throughout  it. 
Dyspepsia,  with  severe  epigastric  pain,  and  flatulence, — ^it  is  efficient 
Flatulent  Colic  is  singularly  amenable  to  the  influence  of  G>cculus. 
Vomiting,  with  giddiness,  headache,  and  intolerance  of  light  and  soand,-HS 

frequently  arrested  by  G>cculus,  when  other  remedies  fail. 
Sweats  of  Phthisis  may  be  arrested  for  days  by  Picrotoxin,  gr.  ^\^  ^^q. 
Parasitic  Skin  Diseases, — Picrotoxin  as  ointment,  gr.  x  ad  5  j» 
Pediculi  may  be  killed  by  the  Ointment,  but  care  should  be  taken  to  avoid 

using  it  on  an  abraded  surface,  lest  poisoning  result. 

ERGOT  A,— Ergot  of  Rye. 

Ergota,  Ergot  of  Rye, — the  sclerotium  (intermediate  fibrous  stage)  of 
Claviceps  purpurea,  a  fungus  replacing  the  grain  of  Secale  cere&le  (rye),  and 
growing  within  its  flower.     Dose,  gr.  x-xxx. 

It  contains,  according  to  Kobert  (1885),  three  active  principles,  Ergotimc  Acid,  affectiai 
the  nervous  system,  heart  and  respiration ; — Sphacelinic  Acid,  which  produces  gangitBOitt 
ergotism,  stimulating  the  vaso-motor  system ; — and  Cornutitu,  an  alkaloid,  which  possesses 
the  ecbolic  action,  and  causes  convulsive  ergotism.  The  drug  also  contains  a  non-drying 
Oil,  with  Trimethylamine,  and  Lactic  and  Phosphoric  Acids.  The  composition  of  Ergot  ii 
much  disputed ;  and  various  names  have  been  given  to  supposed  aUcaloids  and  prindplo 
believed  to  exist  in  it,  as  Ergotine,  Ergotinine,  Ek:boUne,  Sclerotinic  Acid,  Scleromuca, 
Sclererythin,  Scleroxanthin,  etc. 

Ustilago  Maydis,  G)m  Ergot, — grown  upon  Zea  Mays,  the  Indian  con 
or  Maize ;  probably  has  a  similar  composition.  One  of  its  constituents  is  1 
volatile  principle  named  Secaline,  supposed  to  be  identical  with  Trimethykh 
mine. 

Preparations. 
Extractum  Ergota  Fluidum, — Dose  Jss-ij.    Vinum  Ergota, — Dose,  Jj-Jj. 
Extractum  Ergotce,  Ergotin,  gr.  j-x.    *Squibb'^s  Extract  of  Ergot  is  a  good 

preparation  and  represents  the  power  of  the  drug.     Dose,  gr.  jl^^v  hypoder* 

mically,  gr.  j— x  per  orem. 
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The  ErgoHn  i^Bonjean  is  very  variable  and  often  inert.  JV^grr^t  Ergoiin  is  insolable 
in  ordinary  menstrua,  and  is  inert  on  the  vascular  apparatus,  but  causes  enteralgia  and 
gastroenteritis.     Tanret^s  Ergotinine  is  probably  an  active  alkaloid ;  its  dose  is  gr.  ^^p^* 

*  Extr actum  Ustilaginis  Maydis  Fluidum, — Dose,  5  ss-ij. 

Physiological  Actions, — are  divided  into  two  sets  of  phenomena,  named 
respectively  Acute  and  Chronic  Ergotism^  according  as  the  drag  is  adminis- 
tered in  large  doses,  or  in  small  quantity  for  a  considerable  length  of  time. 
Ustilago  has  properties  similar  to  those  of  the  Ergot  of  Rye,  as  far  as  examined 
at  present. 

Acute  Ergotism.  In  large  doses  Ergot  acts  as  a  gastro-intestinal  irritant, 
causing  nausea  and  vomiting,  gastralgia,  colic,  thirst,  difficult  micturition,  and 
purging.  It  slows  the  heart,  raises  the  arterial  tension  enormously^  dilates  the 
pupils,  and  produces  pallor,  vertigo  and  frontal  headache.  Its  action  on  the 
circulation  is  due  to  its  inducing  arterial  anaemia ;  but  whether  this  is  done  by 
contracting  the  arterioles  through  local  action  on  their  muscular  fibre,  or  by 
central  stimulation  of  the  vaso-motor  system,  or  by  causing  venous  dilatation, 
is  disputed.  It  certainly  stimulates  the  contraction  of  unstriped  muscular 
fibre ;  especially  affecting  the  sphincters  and  the  uterus,  causing  continuous 
labor  pains  and  tonic  contraction  of  the  sphincter  vesicae,  making  mictu- 
rition difficult,  if  not  impossible.  It  also  produces  cerebral  and  spinal 
anaemia. 

Chronic  Ergotism  occurs  in  two  forms, — (i)  the  Convulsive^  (2)  the 
Gangrenous^ — either  usually  excluding  the  other.  The  convulsions  are 
tetanoid  spasms  of  the  flexor  muscles,  of  the  uterus,  the  muscular  fibres  of 
the  intestines,  and  the  muscles  of  respiration,  ending  in  coma  and  death  by 
asph3ncia.  The  gangrenous  form  begins  with  coldness  and  numbness  of 
the  limbs,  formication  all  over  the  body,  loss  of  sensation  and  the  special 
senses,  bullae  of  blood  and  ichor,  followed  by  dry  or  moist  gangrene  of  the 
lower  extremities,  buttocks  and  other  parts,  epileptiform  convulsions,  coma 
and  death.    Autopsy  shows  changes  in  the  posterior  columns  of  the  cord. 

Therapeutics.    Ergot  has  a  wide  field.    In — 
Conjunctivitis^  and  inflammations  of  mucous  membranes  generally,  given 

internally  and  applied  locally,  it  proves  of  striking  benefit. 
Lax  Sphincters  of  the  rectum  and  bladder  are  contracted  by  Ergot. 
Acute  Dysentery  in  the  congestive  stage  is  well  treated  by  full  doses. 
Hemorrhoids^ — ^are  well  treated  by  Ergot  locally,  not  internally,  as  it  promotes 

venous  congestion  when  so  given. 
Hemorrhages  of  arterial  type,  not  in  the  passive  or  venous  form. 
Cardictc  Hypertrophy  without  valvular  lesion, — Ergot  to  slow  the  heart. 
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Aneurism, — Ergot  aids  coagulation  by  slowing  the  blood -current 

Mania  due  to  cerebral  hyperaemia, — Ergot  is  a  very  useful  remedy. 

Headache^  Migraine^  etc^  of  congestive  form, — Ergot  acts  very  well. 

Myelitis  and  Spinal  Congestion^ — large  doses  prove  very  successful. 

Cerebrospinal  Meningitis ^ — Ergot  is  here  one  of  the  very  best  remedies. 

Splenic  Enlargement^ — ^Da  Costa  has  found  that  Ergot  administered  intemaOf 
will  reduce  the  size  of  an  enlarged  spleen. 

Diabetes  Insipidus  is  best  treated  by  Ergot,  according  to  Da  Costa,  etc 

Amenorrhcea^ — when  due  to  plethora,  has  been  frequently  cured  by  Ergot 

Impotence y  due  to  escape  of  the  blood  from  the  dorsal  vein  of  the  penis. 

Incontinence  of  Urine^ — from  paral3rsis  of  the  sphincter  vesicae. 

Uterine  Affections^  as  chronic  metritis,  subinvolution,  fibroids  and  polypi,  coo- 
gestive  dysmenorrhoea,  etc., — ^Ergot  causes  firm  contraction  of  the  organ, and 
promotes  the  absorption  of  inflammatory  products. 

Obstetrics,  Here  Ergot  is  much  used,  and  often  very  injuriously.  Prodadug 
continuous  uterine  contractions,  instead  of  the  natural  ones  (which  are  inter- 
mittent), it  should  never  be  used  when  there  is  any  obstacle  in  frx>nt  of  tk 
child.  Dangers  are — ^rupture  of  the*  uterus,  laceration  of  the  perineum, 
paralysis  of  the  foetal  heart.  At  the  end  of  the  second  stage  of  labor  it  is 
well  used,  to  promote  uterine  contraction  and  expulsion  of  the  placenta,  and 
to  guard  against  post-partum  hemorrhage. 

DIGITALIS,— Foxglove. 

Source.  Digitalis  consists  of  the  leaves,  collected  from  plants  of  the  second 
year' s  growth,  of  Digitalis  purpurea  ^  the  Purple  Foxglove,  a  plant  of  the  vaL 
ord.  Scrophulariacese,  which  grows  wild  in  Europe,  and  is  cultivated  in  this 
country,  often  in  private  gardens  for  its  beautiful  spike  of  purple  flowers,  and 
largely  by  the  Shakers  for  the  drug  market 

The  British  Phar.  directs  that  the  official  drug  shall  consist  of"  the  dried  leaf,  coQectd 
from  the  wild^  indigenous  plant,  when  about  two-thirds  of  the  flowers  are  expanded." 
Much  of  the  leaf  found  in  our  shops^  is  of  very  poor  quality,  a  large  proportion  being  ioen; 
but  whether  this  is  due  to  our  Phar.  not  restricting  the  official  drug  to  the  wild  plant,  or  to 
careless  treatment  in  gathering  and  drying,  is  not  definitely  known.    When,  however,  ibe 
leaves  are  imperfectly  dried,  a  process  of  decomposition  sets  In,  which  destrojrs  the  actm 
principles,  and  may  produce  new  and  pobonous  ones.    A  similar  decomposition  is  said  cd 
occur  whenever  the  tincture  of  Digitalis  is  mixed  with  watery  or  syrupy  solutions.     Ceitiia 
it  is,  at  any  rate,  that  Digitalis  is  one  of  the  most  unreliable  drugs,  in  respect  of  the  physio- 
logical activity  of  any  particular  sample  or  preparation.    The  seeds  are  known  to  cootais 
the  active  principle  in  much  greater  proportion  than  the  leaves,  but  they  are  never  used. 

Composition.     The  active  principle  of  Digitalis  has  been  designated  by 
the  term  DigUalin^  (Digitalinum),  under  which  name  a  substance  was  official 
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Ti  the  U.  S.  and  Br.  Phar.  and  a  process  was  given  therein  for  its  extraction, 
xntil  their  last  revision,  when  it  was  struck  from  hoth  hsts.  It  was  an  amor- 
phous product,  of  complex  composition,  and  did  not  represent  Digitalis. 

In  1871  Nativelle  received  the  Orfila  prize  from  the  French  Academy  for  the  discovery  of 
a.  crystalline  principle  in  Digitalis,  which  he  named  Digitaline.  This  was  supposed  to  be 
ilie  active  principle  of  the  plant,  until  Roucher,  (1872)  and  Schmiedeberg,  (1875),  found  it  to 
t>e  a  complex  body,  consisting  of  a  mixture  of  Digitoxin  and  Digitalin.  Schmiedeberg's 
latest  analysis  is  now  accepted  as  the  most  accurate  determination  yet  obtained  of  this  vexed 
cjuestion.  He  enumerates  five  principles  at  least  as  contained  in  Digitalis,  viz. : — (i)  Digi- 
taltHf  amorphous,  insoluble  in  water,  but  readily  soluble  in  alcohol ;  the  active  ingredient  of 
Flomolle's  French  Digitaline  and  the  Digitalin  of  the  U.  S.  and  Br.  Pharmacopoeias ; — (2), 
DigUojciHy  insoluble  in  water  and  sparingly  soluble  in  alcohol ;  the  most  active  of  all,  and 
the  principal  constituent  of  Nativelle's  prize  Digitaline;— (3)  Digital^n^  soluble  in  both 
'v^ater  and  alcohol; — (4)  DigiioniH,xtajd^Ay  soluble  in  water, sparingly  so  in  alcohol; — ^active, 
but  acts  like  Saponint  forming  a  solution  which  froths  easily  and  antagonizes  the  other 
three; — (5)  DigUint  which  seems  to  be  entirely  inert.  The  first  three  are  cardiac  poisons, 
the  fourth  antagonizes  them ;  and  all  five  are  non-nitrogenous,  and  except  Digitoxin,  are 
slucosides. 

Preparations  vary  greatly  in  results,  by  reason  of  the  different  solubilities 
and  actions  of  the  active  principles. 

Digitalis^  Folia  Digitalis,  Digitalis  Leaves, — Dose,  gr.  ss-iij. 
Abstractum  Digitalis ^  Abstract  of  Digitalis,  —Dose,  gr.  ji^-ij. 
Extractum  Digitalis^  Extract  of  Digitalis, — ^Al.  2,  Aq.  I, — Dose,  gr.  y^-%. 
£xtr.  Digitalis  Fluidum,  Fl.  Ext.  of  Digitalis, — Al.  3,  Aq.  I, — ^Dose,  TT\j-iij. 
Tinctura  Digitalis ^  Tincture  of  Digitalis, — 15  per  cent.     Dose,  Tl\^v-5  j. 
Infusum  Digitalis i  Infusion  of  Digitalis, — i^  per  cent.     Dose,  ^ss-j.    Is 

flavored  with  Cinnamon,  and  has  7^  per  cent,  of  Alcohol. 
^Digitalinum^  Digitalin, — the  complex  product  of  the  process  in  the  U.  S. 

and  Br.  Phar.,  but  no  longer  official.    Dose,  gr.  -^q-^. 

Note  on  the  Preparations, — Of  the  above,  the  Tincture  and  Fluid  Extract,  being  alco- 
holic preparations,  contain  a  large  proportion  of  Digitalin  and  Digitalein,  with  a  small 
proportion  of  Digitonin ;  the  Digitoxin  going  to  the  bottom  as  an  insoluble  precipitate.  The 
Infusion  contains  a  larger  proportion  of  Digitonin  than  of  the  others,  some  Digitalein,  and 
little  or  no  Digitoxin  or  Dig^italin.  It  is  the  best  for  diuretic  action,  the  Tinctiure  for  acting 
upon  the  heart ;  but  to  obtain  the  action  of  the  plant  itself,  the  powdered  leaves  must  be  used 
in  piU  or  capsule. 

Antidotes  and  Antagonists.  The  chemical  antidote  is  Tannic  Acid^  but 
as  the  tannate  is  not  inert,  the  stomach  should  be  evacuated.  Aconite  is  the 
best  antagonist  to  the  effects  of  large  doses.  Opium  to  those  of  its  long-con- 
tinued use.  Saponin  and  Senegin  are  considered  to  be  its  most  complete 
physiological  antagonists. 

Physiological  Actions.  Digitalis  is  a  cardiac  tonic  and  a  vascular  stimu- 
lant, an  excito-motor,  a  paralyzant,  an  anaphrodisiac,  a  diuretic,  and  an  emetic. 
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In  overdoses  it  irritates  the  mucous  membranes,  causing  sneezing,  severe  gs- 
trie  disturbance,  nausea,  vomiting,  colic  and  purging,  the  discharges  being  of 
a  grass-green  color.  It  lowers  temperature,  probably  by  lessenii^  the  blood- 
supply  to  the  tissues,  produces  headache,  irregularity  of  the  heait*s  adioo, 
vertigo  and  an  appearance  of  vibratory  fringes  of  color  around  objects. 

The  Heart  is  slowed  by  Digitalis,  but  its  force  is  at  the  same  time  increased. 
The  drug  stimulates  the  cardiac  motor  ganglia,  the  inhibitory  apparatus,  aad 
the  vaso-motor  centres,  contracting  the  arterioles;  and  thereby  greatly  raisiig 
the  arterial  tension.  Full  doses  continued  exhaust  the  irritability  of  the  motor 
ganglia  and  paralyze  the  cardiac  muscle  itself.  The  recumbent  posture  nnist 
be  maintained  when  Digitalis  is  given  for  its  full  cardiac  effects.  Its  genenl 
effect  on  striped  muscular  tissue  is  to  lessen  the  contractile  power,  canssig 
great  weakness  and  languor.  Under  it,  the  excretion  of  urea  is  at  fest 
increased,  but  soon  decidedly  diminished.  It  lessens  the  sexual  appetite  aod 
impairs  the  venereal  function. 

The  Diuretic  Action  of  Digitalis  is  due  to  its  peculiar  influence  upon  tk 
general  and  renal  circulation,  it  increasing  the  force  of  the  ventricular  contrac- 
tions, while  at  the  same  time  one  of  its  constituents,  Digitalin,  contracts  tbt 
bloodvessels  of  the  body,  and  two  others,  Digitoxin  and  DigitaUtn^  dilate  tbe 
renal  arteries.  The  effect  of  this  combined  action  is  to  greatly  raise  the  arteml 
tension  and  the  blood-pressure  in  the  glomeruli,  their  efferent  vessels  being 
contracted ; — while  the  rapidity  of  the  renal  circulation  is  increased  and  is 
volume  augmented,  by  the  greater  force  of  the  heart-beat  and  the  dilatation  of 
the  afferent  vessels.  No  other  drug  known  has  this  double  power,  and  thew^ 
fore,  so  far  as  vascular  action  is  concerned.  Digitalis  is  the  ideal  diuretic.  Still 
while  its  power  to  produce  diuresis  in  cardiac  disease  is  unquestioned,  moa 
observers  deny  that  it  has  any  such  power  in  health. 

Lethal  Doses  lessen  the  reflexes  by  stimulation  of  Setschenow's  centre,  and 
paralyze  the  muscles  and  the  peripheral  nerves,  motor  and  sensory.  Respin- 
tion,  at  first  slowed,  becomes  rapid  and  feeble ;  cyanosis,  coma  and  convnlsioes 
follow,  and  death  by  sudden  paralysis  of  the  heart,  which  is  arrested  in  systde. 

Aconite  compared  with  Digitalis.  Aconite  relaxes  the  inhibition,  be 
depresses  the  cardiac  motor  ganglia; — Digitalis  increases  inhibition,  aod 
stimulates  the  motor  apparatus.  Both  drugs  finally  paralyze  the  heart, — Aconite 
by  direct  depression.  Digitalis  by  over- stimulation.  Both  drugs  depress  the 
cardiac  muscle.  Under  Aconite,  the  heart  is  arrested  in  diastole, — under 
Digitalis,  in  systole.  The  arterial  tension  is  lowered  by  Aconite, — raised  by 
Digitalis.  Aconite  acts  quickly, — Digitalis  very  slowly ;  a  fact  which  make 
the  latter  drug  of  little  value  in  poisoning  by  the  former.  Both  drugs  slow  the 
heart,  but  otherwise  antagonize  each  other  in  their  cardiac  actions. 
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Therapeutics.    Digitalis  is  said  by  Phillips  to  be  particularly  adapted  to 

londes,  and  persons  of  sanguine  and  indolent  temperament.    Its  chief  uses  in 

isease  are  based  on  its  properties  as  a  heart  tonic  and  a  diuretic.     In — 

fitral  Disease^  when  the  heart  is  rapid  and  feeble ;  it  moderates  hjrpersemia 
of  the  lungs,  and  engorgement  of  the  pulmonary  veins,  by  giving  the  auricle 
time  to  empty  itself  through  the  obstructed  orifice. 

^oriic  Disease^ — Digitalis  gives  relief  when  the  cardiac  muscle  fails,  and  com- 
pensatory hypertrophy  has  not  set  in.     Otherwise  it  will  not.. 

rritabU  Heart  of  soldiers, — Da  Costa  finds  it  often  curative. 

Hlated  Right  Hearty — Digitalis  gives  miraculous  relief. 

Palpitation,  Cardiac  Failure,  Venous  Engorgement,  are  all  well  treated  by 
the  Tincture  of  Digitalis,  in  medium  doses. 

imple  Hypertrophy,  Pericarditis,  Fatty  Heart,  are  conditions  in  which  Digi- 
talis must  not  be  used,  except  temporarily  for  special  reasons. 

dropsy, — ^both  cardiac  and  renal, — Digitalis  is  well  indicated.  The  infusion 
is  regarded  as  the  best  diuretic,  while  alcoholic  preparations,  (tincture,  fluid 
extract),  are  employed  to  act  on  the  heart. 

^neumonia,  and  other  inflammations,  in  first  stage, — ^it  is  useful. 

carlet  Fever,  in  the  early  stage,  and  when  the  kidneys  strike  work, — Digi- 
talis, in  small  doses,  is  an  admirable  remedy. 

femorrhage  from  a  large  surface,  and  in  the  hemorrhagic  diathesis. 

'ongestive  Headache^  Hemicrania,  etc., — ^it  raises  the  vascular  tone. 

fania.  Delirium  Tremens,  and  other  congestive  mental  conditions. 

Exophthalmic  Goitre, — Digitalis  is  an  excellent  remedy. 

In/ers.  In  Germany  this  drug  has  been  much  used  as  an  antip3rretic,  espe- 
cially by  Wunderlich  and  Liebermeister.  The  latter,  however,  has  lately 
advised  against  the  practice. 

Cumulative  Action  of  Digitalis.  During  a  course  of  this  drug  sudden  alarm- 
ing symptoms  may  arise,  due  to  exhaustion  of  the  cardiac  motor  ganglia. 
They  may  be  prevented  by  strictly  maintaining  the  recumbent  posture,  and 
stopping  the  remedy  for  a  few  days  in  every  two  weeks.  This  cumulative 
action  has  been  denied  lately  by  many  authorities. 

♦  STROPHANTHUS. 

Source  and  Composition.  The  seeds  of  Strophanthus  hispidus,  an 
ifrican  climbing  plant,  (nat.  ord.  Apocynacese),  from  which  the  natives  extract 

toxic  preparation  known  as  the  Komb^  arrow-poison.  It  contains  a  crjrs- 
illine  glucoside,  named  Strophanthine  the  active  principle,  which  is  bitter, 
lightly  acid,  soluble  in  water  and  in  alcohol,  but  almost  insoluble  in  ether, 
hloroform,  benzin,  etc.    It  is  very  plentiful  in  the  seeds,  (8  to  lo  per  cent.), 
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and  is  an  agent  of  great  energy,  the  frog  being  killed  by  a  solution  of  i  ii 
io/xx>,ooo.     (Denian). 

Preparations.    Professor  Frazer  recommends  the  tincture. 
♦  Ttfufura  Sirophanthi^  ( I  in  20), — Dose,  Tt\^  v-x,  or   TT\^  ^-ij  freqncndy 

repeated.    A  stronger  tincture,  (i  in  8),  is  on  the  market 
'*'' Strophanthinumy  Strophanthine — Dose,  gr.  \\^"i^  h3rpodennically.  gr.  ^ 

has  been  used,  the  influence  of  the  one  injection  upon  the  circulation  hstiig 

at  least  8  days. 

Physiological  Action.  Strophanthus  acts  primarily  upon  muscular  tise, 
by  direct  contact  through  the  blood,  and  with  great  energy.  It  increases  tk 
contractile  power  of  all  striped  muscle,  and  in  poisonous  quantity  it  fixes  the 
muscular  contraction  into  a  condition  of  tetanic  permanence,  the  masde  being 
unable  to  resume  its  normal  condition  of  partial  flexibility.  As  the  bean 
receives  much  more  blood  in  a  given  time  than  any  other  muscle  in  the  bo(h, 
it  is  quickly  and  markedly  affected  by  the  strophanthus-charged  fluid,  and  br 
regulating  the  dosage,  the  cardiac  muscle  may  alone  be  afiiected,  by  a  qaantr 
which  would  not  influence  the  other  muscles. 

Small  doses  stimulate  the  cardiac  contractions,  increasing  the  force  of  tk 
ventricular  systole,  and  lowering  the  rate  of  the  heart-beats.  At  the  sametiix 
the  general  blood-pressure  is  raised,  and  diuresis  produced,  both  being  due  ti 
the  vis  a  tergo^ — the  direct  stimulation  of  the  circulation  from  behind.  Lai^ 
doses  paralyze  the  heart  in  systole,  and  leave  the  cardiac  muscle  in  a  state  i 
contraction  resembling  cadaveric  rigidity.  It  does  not  act  through  the  nerroe 
system,  but  paralyzes  muscular  tissue,  striated  and  non-striated,  by  direct  o» 
tact ; — and  when  contractility  has  been  once  destroyed  thereby,  no  sdmali 
will  re-exdte  it.    It  does  not  affect  the  vascular  system  directly. 

Compared  with  Digitalis,  then,  we  have  in  Strophanthus  a  much  dok 
powerful  cardiac  stimulant,  differing  from  Digitalis  in  not  producing  any  t»> 
motor  constriction  of  the  arterioles.  It  reduces  the  pulse,  lowers  body-te^ 
perature  somewhat,  is  not  cumulative  in  action,  and  does  not  cause  any  gastr^ 
intestinal  disturbance.  It  is  diuretic,  by  direct  stimulation  of  the  renal  dro 
lation ;  and  has  power  over  rigors,  by  its  rapid  cardiac  action,  stepping  tba 
and  preventing  their  recurrence. 

Therapeutics.  Strophanthus  is  the  most  valuable  of  the  cardiac  stia*' 
lants,  from  the  rapidity  and  permanence  of  its  action,  as  well  as  its  noD-iot^ 
ference  with  the  calibre  of  the  peripheral  vessels.  It  relieves  cardiac  dyspori 
in  a  few  minutes,  in  less  than  an  hour  it  modifies  the  pulse-rate,  and  ill 
influence  of  a  single  dose  upon  the  circulation  persists  for  a  very  Icmg  time  I 
is  certain  to  replace  Digitalis  in  the  treatment  of  chronic  Bri^^t's  disetse  m 
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Talvular  lesions  of  the  heart,  where  it  is  important  that  the  work  of  the  heart 
should  not  be  increased  by  any  additional  resistance  in  the  arterial  sjfstem. 

Stropbanthus  has  been  exceedingly  useful  in  the  treatment  of — 
Bright  s  Disease, — ^for  the  dyspnoea,  orthopnoea,  dropsy  and  uraemia. 
Mitral  Insufficiency^ — with  great  anasarca  and  dyspnoea. 
Palpitation,  exaggerated  cardiac  action,  and  in  weak  heart. 
Exophthalmos, — with  tumultuous  action  of  the  heart. 
Pulmonary  CEdema,^~dvLt  to  valvular  lesions,  or  to  pneumonia. 
Endocarditis^  Acute, — also  in  atheroma  of  the  arteries. 
R^x  Palpitation  of  neurasthenia,  hjrsteria  and  chlorosis. 
R^ors  due  to  catheterization,  or  operations  on  the  urethra. 

CIMICIPUQA,— Black  Snake-ioot. 

Source  and  Composition.  The  root  of  Cimicifi^a  racemosa,  or  Actea 
racemosa,  an  indigenous  plant  of  the  nat  ord.  Ranunculaceae.  It  contains  a 
Volatile  Oil,  two  Resins,  Tannic  Add,  etc.    The  active  principle  has  not  been 

isolated. 

Preparations.    They  must  be  made  from  the  fresh  root. 
Extractum  Cimictfugce  Fluidum,TC\;<r-xxx,    Tinctura  Cimicifuga,V^xy-'^], 
*  Macrotin  is  an  impure  resin  precipitated  by  water  from  a  concentrated  alco- 
holic preparation.    Dose,  gr.  ss-ij. 

Phjrsiological  Actions.  Qmiciftkga  is  anti-spasmodic,  aphrodisiac, 
dis^horetic,  diuretic,  and  expectorant.  It  acts  similarly  to  Digitalis  on  the 
heart  and  circulation,  and  similarly  to  Ergot  on  unstriped  muscular  fibre,  but 
is  much  feebler  in  activity  than  either.  Its  taste  is  bitter  and  nauseous,  resem- 
bling that  of  Opium. 

SmaU  Doses  stimulate  digestion  and  secretion,  especially  the  secretions  of 
the  bronchial  mucous  membrane  and  the  kidneys.  It  also  stimulates  the 
generative  function  and  the  menstrual  flow. 

Full  Doses  slow  the  heart  rate  while  increasing  its  force,  raise  arterial  ten- 
sion, and  stimulate  uterine  contraction.  In  large  doses  it  dilates  the  pupils, 
and  causes  dim  vision,  vertigo,  intense  headache,  nausea,  vomiting,  and  in 
some  persons  sopor. 

Therapeutics.    Cimicifftga  is  safer  than  Digitalis,  and  should  be  more 
frequently  used  where  the  latter  drug  is  indicated.     In — 
Cardiac  Diseases,  it  is  used  very  efficiently,  especially  in  weak  or  fatty  heart, 

where  Digitalis  would  be  dangerous.  . 
Chorea^  about  the  age  of  puberty, — Cimicifftga  is  very  successful. 
Puerperal  Hypochondriasis  has  been  completely  removed  by  it. 
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Bronchitis^  acute  and  chronic, — it  is  valuable  as  an  expectorant 
Rheumatism^  of  the  localized  muscular  variety, — as  lumbago,  tortico1Hs,pia> 

rodynia,  intercostal  rheumatism, — are  remarkably  benefited  by  Cimkiiilgi, 

which  has  a  strong  affinity  for  the  muscles. 
Neuralgia  of  various  kinds,  especially  ovarian,  also  in  neuralgic  and  coogestm 

dysmenorrhoea,  it. is  very  efficient. 
Uterine  Disorders^  as  subinvolution,  in  which  it  may  be  given  with  EigoC 
Delirium  Tremens^ — ^in  which  Cimicif6ga  is  an  excellent  nerve-tonic 
Impotence^  of  functional  character, — it  is  a  remarkably  efficient  remedy. 
In  Obstetrics^ — to  initiate  uterine  contraction,  to  allay  after-pains  and  nenot 

ness  after  delivery,  and  to  check  hemorrhage. 

*  CONVALLARIA,— LUy  of  the  Valley. 

Source  and  Composition.  Convallaria  Majalis,  the  "  Lily  of  the  Valh 
is  a  well-known  perennial  of  the  nat.  ord.  Labiatse.  It  contains  two  la 
glucosides,  viz., — Conijallamarin^  the  cardiac>acting  principle,  soluble  in  bd 
alcohol  and  water ; — and  Convallariny  an  emeto-cathartic,  soluble  in  ilo^ 
but  insoluble  in  water; — also  an  acrid  Resin,  which  acts  similarly  to  the 4 
principle.  | 

Preparations  are  made  from  the  whole  plant. 

*  Extractum  Convallaria^  Extract  of  G^nvallaria, — a  black  solid,  fteeljii 

ble  in  water  and  in  alcohol.     Dose,  gr.  ij-x. 

*  Extractum  Convallaria  Fluidum,  Fluid  Extract  of  Convallaria, — anil 
holic  preparation  of  the  whole  plant,  containing  G)nvallariii.     Dose,  xt^ 

*  Infusum  Convallaria,  Infusion  of  Convallaria, — contains  no  ConvaBaii 
being  insoluble  in  water.     Dose,  §  ss-ij. 

*  Convallamarinum,  Convallamarin, — amorphous,  white,  bitter  powder,  so) 
in  water  and  in  alcohol,  but  not  in  ether.    Dose,  gr.  ss-ij. 

Phjrsiological  Action.  Convallaria  acts  similarly  to  Squill  and  Dig! 
being  a  gastro-intestinal  irritant,  a  cardiac  stimulant  and  a  diuretic 
medicinal  doses  it  slows  and  strengthens  the  contractions  of  the  heart,  t 
arterial  tension,  slows  and  deepens  the  respiration,  and  increases  the  m 
discharge.  Lethal  doses  cause  irregular  cardiac  action,  with  rapid  and  I 
pulsations ; — also  extreme  slowing  of  the  respiration,  greatly  lowered  U 
pressure,  and  finally  arrest  of  the  heart  in  systole,  by  direct  stimulation ' 
inhibitoiy  apparatus.  Preparations  of  the  root,  and  alcoholic  preparatia 
the  whole  plant,  are  liable  to  excite  emeto-catharsis,  which  is  due  to  the 
and  the  Convallarin.    The  powdered  root  is  sternutatory. 

Therapeutics.    Long  known  as  an  efficient  cathartic  and  diuretic,  O 
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laria  has  recently  come  into  prominence  as  a  cardiac  tonic,  being  considered 

safer  than  Digitalis,  as  it  has  no  cumulative  action,  and  does  not  disturb  the 

stomach  or  the  cerebro-spinal  functions,  if  preparations  devoid  of  Convallarin 

be  used.    It  has  been  exceedingly  well  administered  in  many  fonns  of  heart- 

disease,  particularly  in — 

Mitral  Stenosis  or  Insufficiency ^  characterized  by  arythmia,  pulmonary  con- 
gestion, dyspncea,  etc. 

Dropsy  from  cardiac  disease, — it  is  very  efficient. 

Fibroid  Phthisis, — it  has  given  thorough  satisfaction. 

Cardiac  Asthma, — ^with  Potassium  Iodide  it  is  one  of  the  most  efficient  methods 
of  treatment. 

Aortic  Regurgitation, — it  relieves  many  of  the  most  distressing  symptoms. 

Valvular  Affections  of  the  Heart,  generally,  when  accompanied  by  dropsy  and 
weak  cardiac  action. 

SCOPARIUS,— Broom. 

Source  and  Composition.  The  tops  of  Sarothamnus  Scoparius,  the 
common  *<  Broom,"  a  well-known  garden  shrub  of  the  nat.  ord.  Leguminosae. 
It  contains  a  neutral,  crystalline  principle,  named  Scoparin, — and  a  liquid, 
volatile,  poisonous  alkaloid.  Sparteine,  which  contains  no  oxygen,  but  has 
decided  basic  qualities. 

Preparations.     There  are  none  official. 
*Decoctum  Scoparii,  Decoction  of  Broom  (B.  P.),  Jj  to  the  pint, — Dose, 

gj-iij,  every  3  or  4  hours,  until  diuresis  occurs.  . 
*  Sparteine  5M^^a^,  Sulphate  of  Sparteine, — Dose,gr.-^^-J,hypodermically; — 

gr.  ^-ij  per  orem.     Small  doses,  gr.  -j^jp-J,  every  5  hours,  for  cardiac  action ; — 

lai^er,  gr.  j-ij,  for  diuresis.  (Clarke).     Larger  doses  are  necessary,  say  gr. 

jss-iij,  ter  die.  (Prior). 

Physiological  Action.  Broom-tops  are  diuretic  and  laxative,  also  emetic 
and  cathartic  in  large  doses.  In  the  form  of  decoction  they  have  long  been 
a  favorite  diuretic  and  vehicle  for  other  diuretics,  in  the  treatment  of  dropsies 
both  cardiac  and  renal,  but  are  considered  most  reliable  in  the  dropsy  of  renal 
origin. 

Sparteine  has  been  t}iought  to  resemble  Coniine  in  its  action,  paralyzing  the 
end-organs  of  the  motor  nerves  and  vagi,  lowering  the  reflex  excitability  of 
the  cord,  and  causing  death  by  paralyzing  the  respiratory  centre  in  the  medulla. 
Recent  observations,  however,  place  it  in  the  Digitalis  group,  and  in  the  front 
rank  among  the  members  thereof. 

In  small  doses  Sparteine  slows  and  strengthens  the  heart-beats,  and  raises 
arterial  tension,  at  the  same  time  increasing  the  cutaneous  and  renal  circulation. 
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SO  that  the  surface  becomes  flushed  and  moist,  and  in  some  cases 
diuresis  and  diaphoresis  occur.  The  respiration,  at  first  quickened,  is  son 
slowed  and  deepened, — the  patient  having  a  sense  of  increased  wannth  d 
well*being,  and  if  suffering  from  irregular  cardiac  action,  praecordud  to 
and  djTspnoea,  these  symptoms  are  promptly  relieved.  If  the  pulse  ksbea 
abnormally  slow  ^>arteine  will  quicken  it,  though  its  general  action  is  to  slo* 
the  cardiac  rate.  An  overdose  brings  on  marked  palpitation,  a  small  andn(K 
pulse  of  very  high  tension,  prsecordial  pain  and  a  sense  of  **  tightness"  ili^ 
the  chest,  with  anxiety,  and  a  feeling  of  intense  debility,  perhaps  even  onsciii 
tremor.  Death  occurs  by  asphyxia  firom  depression  of  both  the  centre  tnlik 
muscles  of  respiration. 

The  action  of  Sparteine  upon  the  circulation  is  manifested  quickly  is  m 
pared  with  that  of  other  similarly-acting  drugs.  In  ^  hour  after  itsiop 
tion  the  pulse  is  markedly  slower, — ^in  another  }4  ^oxa  the  arterial  n 
sion  rises,  and  both  effects-  last  from  5  to  6  hours.  When  taken  regulaiiji 
several  days  or  weeks  its  influence  remains  for  nearly  a  week  after  its  Ssi 
tinuance.  There  is,  however,  no  danger  of  cumulative  action,  and  t^ 
the  dosage  employed  has  varied  from  gr.  -^  every  4  hours,  to  gr.  xqiii 
hours,  no  toxic  action  was  observed,  nor  was  there  any  evidence  of  accoK 
tion,  even  when  given  continuously  for  3  to  4  months.  (Clarke).  Only^i 
a  dose  of  gr.  xxxj  were  evil  effects  observed.    (Prior). 

Its  diuretic  power  on  healthy  persons  is  denied  by  some  observers  and 
by  others,  though  all  acknowledge  it  in  disease.     It  is  accompanied  by  i 
excretion  of  urea, — is  due  to  the  increase  of  blood-pressure  both  behind 
in  front  of  the  renal  circulation, — and  is  produced   only  by  large 
gr.  >i-gr.  ij. 

Sparteine  acts  directly  on  the  cardiac  muscle,  as  well  as  upon  the  inl 
apparatus,  thus  giving  greater  force  to  the  cardiac  contractions,  and 
ing  (generally  slowing)  the  pulse-rate.     It  also  stimulates  the  vaso-i 
centre  to  contract  the  vessels  throughout  the  splanchnic  surea,  thus  in 
the  circulation  in  the  skin  and  kidneys,  and  raising  arterial  tension  „ 

Therapeutics.  Sparteine  has  been  employed  with  very  great  bew 
cardiac  affections  requiring  stimulation  of  the  heart's  action  with  the  sob 
possible  increase  of  arterial  tension,  relief  of  dyspnoea,  prsecordial  pain,; 
tation  and  oedema.  In  such  cases  small  doses,  gr.  -jV*}  ^^^e  best,  and  n 
influence  of  the  drug  is  remarkably  sustained,  they  need  not  be  rep 
oftener  than  once  in  5  or  6  hours.     It  has  given  the  most  marked  satisii 

in — 

Mitral  Regurgitatiofiy  in  which  it  relieves  all  the  symptoms. 

Mitral  Stenosis^  when  the  pulse  is  small,  weak  and  irregular. 
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Aortic  XegurgitaiioHy — ^it  quiets  excited  action  of  the  heart,  without  undoly 
prolonging  the  systole,  and  is  of  gxeat  value. 

Chromic  Bright* s  Disease,  with  hypertrophy  and  high  arterial  tension, — ^it 
stimulates  the  heart  without  increasing  the  tension. 

Exophthalmos, — it  gives  remarkable  relief  to  all  the  sjrmptoms. 

Palpitation  and  Arhythmia, — small  doses  are  of  great  service. 

Asthma, — it  is  of  signal  benefit,  cutting  short  the  paroxysms,  and  rendering 
their  recurrence  much  less  frequent. 

Opium-habit, — it  is  used  at  period  of  depression  during  the  treatment,  to  over- 
come the  "  plateau  "  shown  in  the  sphygmograph  trace,  by  stimulating  the 
cardiac  action.  (Jennings).  For  this  purpose,  doses  of  gr.  jss-iij  three  or 
four  times  daily  are  necessary.    (Prior). 

SCILLA,— SquUl. 

Source  and  Compositioii.  Squill  is  the  sliced  bulb  of  Urginea  Scilla, 
or  Scilla  maritima,  a  perennial  plant  of  the  nat.  ord.  Liliacese,  growing 
along  the  shores  of  the  Mediterranean.  Its  active  principle  is  probably  the 
acrid,  bitter  glucoside,  Scillitoxin  or  Scillain,  which  it  contains,  along  'Vfith 
Scillipicrin,  Scillitin,  Sdllin,  Sinistrin,  etc.    Dose  of  the  dried  bulb,  in  powder. 

Preparations.    The  Compound  Syrup  contains  Tartar  Emetic 
Extractum  Scilla  Ftuidum,  Fluid  Extract  of  Squill,— Dose,  Tl\j-iij. 
Ttnctura  Scilla,  Tincture  of  Squill,  15  per  cent., — Dose,  n\^v-xxx. 
Acetum  Scilla,  Vinegar  of  Squill,  10  per  cent, — Dose,  Hix-^j. 
Syrupus  Scilla,  Syrup  of  Squill, — has  of  the  Acetum  40  parts,  with  Sugar  60, 

and  Water.     Dose,  ^ss-ij. 
SyrApus  Scilla  Compositus,  G>mpound  Syrup  of  Squill,  Cox's  Hive  Mixture, — 

has  Squill,  Senega,  Calcium  Phosphate,  etc.,  and  Tartar  Emetic,  the  latter 

in  the  proportion  of  about  gr.  J^  to  the  J .    Dose,  Tttv-x,  for  children ; 

n\,x-xxx  for  adults ; — as  an  emetic  5J~ij,  according  to  age. 

Physiological  Action.  In  small  doses  Squill  is  expectorant,  in  large  ones 
it  b  emetic  and  diuretic,  and  in  overdoses  it  is  an  irritant  poison,  causing  nausea 
and  vomiting,  purging,  gastro- enteritis,  strangury,  bloody  urine,  perhaps  sup- 
pression,  convulsions,  and  death  by  paralysis  of  the  heart  in  systole.  In  medi- 
cinal doses  it  acts  upon  the  circulation  like  Digitalis,  slowing  and  strengthen- 
ing the  cardiac  contractions,  making  the  pulse  slower  and  stronger,  raising 
arterial  tension,  and  increasing  the  flow  of  urine.  The  difference  between  its 
actions  as  an  expectorant  and  a  cardiac  stimulant  would  seem  to  indicate  its 
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possession  of  two  or  more  active  principles,  one  specifically  affecting  theseere> 
tory  mucous  membranes,  and  the  other  the  circulatory  apparatus. 

Therapeutics.  Squill  is  a  household  word  in  many  countries,  especuDf 
in  England,  where  it  is  freely  used  in  domestic  practice  for  coughs  of  infants 
and  children,  and  causes  many  deaths  by  direct  poisoning.  It  is  durfr 
employed  as  an  expectorant  and  diuretic,  though  it  renders  exceUent  lerria 
as  a  cardiac  stimulant.  It  is  well  used  in — 
Bronchitis^ — ^when  the  secretion,  though  profuse,  b  difficult  to  expd  If 

secretion  be  scanty,  first  give  Ipecac. 
Chronic  Bronchitis^ — the  Pil.  Ipecac  cum  ScilUl  of  the  B.  P.,  gr.  x  nighl  tod 

morning,  is  a  most  useful  remedy. 
Dropsy f  of  cardiac  origin.  Squill  combined  with  Digitalis,  etc.,  is  an  effidot 

diuretic 
Croups  the  Compound  Sjrrup,  remembering  its  Tartar  Emetic  and  the  liabOtr 

of  depression  therefrom. 
Whooping-cough f  and  other  irritant  coughs, — the  Acetum  or  S]mip. 
Cardiac  Disorders, — as  a  stimulant  to  the  heart,  in  cases  where  Digitalis  wtiU 

be  considered  dangerous. 

BELLADONNA,^Deadly  Nightshade. 

Source  and  Composition.  The  leaves  and  root  oTAtropa  Belladniai 
a  European  plant  of  the  order  Solanacese.  It  contains  two  alkaloids,— i^.'^ 
pine,  the  active  principle,  and  Belladonnine, — also  a  coloring  matter  jod 
Atroiin,  and  Malic  Acid, 

Derivatives  of  Atropine.  It  is  resolvable  into  Tropin  and  Tropic  Aa 
and  may,  be  made  synthetically. 

Tropeius  is  the  result  of  treating  Tropin  with  a  mineral  acid. 

Homotropine  is  obtained  by  the  action  of  dilute  HCl  Acid  upon  the  Atf 
dalate  of  Tropin,  and  is  used  by  ophthalmologists  as  Hydrobromate 
Homotropine.     H.  slows  the  heart — ^Atropine  quickens  it. 

Preparations.    Those  in  the  first  column  are  of  the  leaves,  those  in 
second  are  of  the  root. 

Tinctura  Belladonnce,  "Hlj-^ss.  Abstractum  Belladonn^r,  gr.  }{■ 

Extr.  Belladonnce  Alcohol,,  gr.  %-%,       Extr,  Belladonna  Fluid,,  nyj-^ 
Airopina  Sulphas^  gr.  ^^^  ^.     Hypodermically,  give  Tt\^ij-iv  of  a  soIb 

having  gr.  j  ad  ^  j,  each  minim  equalling  gr.  ■^, 
The  Ointment,  Plaster  and  Suppositories  of  Belladonna  are  also  much  usi 

Antidotes  and  Antagonists.  In  poisoning  Tannic  Acid  and  em 
should  be  used.     Opium  is  the  physiological  antagonist  (?)  for  its  effed 
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the  cerebram,  pupil,  heart,  respiration,  arterial  tenrion*  and  kidneys.  Fhysos- 
tigmine,  Aconite,  Pilocarpine  and  Quinine  are  each  antagonistic  to  some  of  its 
effects;  Muscarine  to  most  of  them. 

Physiological  Actions.  Belladonna  is  an  irritant  narcotic,  a  mydriatic, 
an  anti-spasmodic,  an  anodyne;  in  small  doses  a  cardiac, respiratory  and  spinal 
stimulant,  in  large  doses  a  paralyzer  of  the  secretory  and  motor  nerve  endhigs, 
and  a  stimulator  of  the  entire  sympathetic  system.  It  produces  dryness  of 
the  mucous  membranes  of  the  throat,  mouth,  nose  and  larynx;  and  at  first 
lessens  the  gastric  and  intestinal  secretions,  but  soon  reproduces  them  in  large 
quantity. 

The  Heart^rate  is  at  first  slowed,  but  soon  becomes  very  rapid  and  vigorous, 
the  pulse  being  doubled  in  rapidity ;  the  arterial  tension  being  at  the  same 
time  raised,  the  circulation  is  greatly  increased.  This  the  drug  accomplishes 
by  stimulating  the  cardiac  sympathetic,  and  paralyzing  the  intra-cardiac  inhibi- 
tory ^nglia,  thus  stimulating  the  accelerator  apparatus  while  lessening  inhi- 
bition. [Digitalis  increases  both.]  The  vaso- motor  ganglia  all  over  the  body 
are  stimulated,  but  afterwards  paralyzed  by  over-stimulation,  the  heart  weakens, 
the  vessels  relax,  and  the  blood-pressure  is  greatly  lowered.  Complete  motor 
paralysis  follows,  then  delirium,  stupor,  and  finally  death,  usually  hj  asphyxia. 

The  Pupils  are  dilated  by  the  local  or  systemic  use  of  the  drug,  by  stimula- 
tion of  the  end  organs  of  the  sympathetic,  and  paralysis  of  those  of  the  motor 
oculi,  thus  increasing  the  power  of  the  radiating  iris  fibres,  and  lessening  the 
action  of  the  circular  fibres.  Atropine  also  paralyzes  accommodation,  and 
lessens  the  intra-ocular  pressure.  The  least  quantity  of  Atropine  affecting  the 
pupa  is  stated  at  gr.  y^^J^  (Wood),  gr.  ^^^  (Roosa),  gr.  -^^^  (Ely),  gr. 
yj^  (Trousseau),  gr.  ^^^  (Loring),  gr.  y^njWiy  (bonders). 

The  Brain  is  congested  by  Belladonna,  a  busy  delirium  being  produced,  and 
hallucinations  with  mental  disorder,  due  to  a  selective  action  on  the  cells  of 
the  gray  matter. 

The  Spinal  Cord  is  stimulated  from  the  2d  cervical  vertebra  to  the  loth 
dorsal,  resulting  in  paralysis  of  the  motor  nerves,  central  and  peripheral ;  power 
being  lost  in  the  lower  extremities  first.  Sensation  is  slightly  impaired,  but 
the  muscular  irritability  is  not.  Respiration  is  increased,  and  the  temperature 
raised.    By  the  increased  circulation  metamorphosis  is  greatly  promoted. 

A  Diffused  Eruption  of  a  scarlet  color,  greatly  resembling  that  of  scarlet 
fever,  is  often  produced  by  Belladonna  on  the  skin  and  fauces,  with  dysphagia 
and  sore  throat,  and  is  sometimes  followed  by  desquamation.  It  is  due  to 
capillary  congestion  caused  by  the  greatly  increased  circulation. 

Diffused  rapidly.  Belladonna  is  also  quickly  eliminated,  particularly  by  the 
kidneys.    The  urine  of  an  animal  under  the  action  of  Atropine  will  dilate  the 
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pnpil  of  another  animal.     Herbivorous  animals  and  birds  are  scarcely  suscep- 
tible to  the  action  of  Belladonna,  and  pigeons  are  not  afifected  by  it  at  aL 

Therapeutics.    Belladonna  is  especially  useful  in — 
Pain  of  inflammation, — ^particularly  that  of  gout,  rheumatism,  neuralgia  doe ts 

peripheral  disturbance,  sciatica,  cancer,  and  pelvic  affections. 
Central  and  Spinal  Hyperamia^  congestive  headaches,  encephalitis,  meoiB- 

gitis  and  myelitis, — ^it  proves  one  of  the  very  best  remedies. 
Erysipelas  of  superficial  and  non-vesicular  character,  and  when  ceiebnl,- 

Belladonna  is  really  curative  in  5  TT\^  doses  every  hour,  also  the  otnc 

locally  applied. 
Inflammation  of  the  lungs,  iris,  bladder,  kidneys  and  breasts,  axe  all  %» 

able  to  Belladonna  applied  locally  or  used  hypodermically. 
Constipation  due  to  atony  of  the  bowels,  it  is  remarkably  efficient.    The  Tot 

ture  combined  with  Nux  Vomica  and  Physostigma  Tinctures  equal  pis 

of  each,  of  which  give  15 -drop  doses  at  night. 
Enuresis  of  children, — ^large  doses  (gtt.  x-xx  of  Tinct.  ter  die). 
Cystitis,  recent,  from  chill, — the  tincture  internally,  and  the  Extract  iqiplieds 

the  perineum. 

Spasm  of  the  urethra,  bladder,  anal  sphincter,  etc., — ^is  overcome  by  it 
Ulcers  of  the  rectum,  anal  fissures,  etc., — are  soothed  and  healed  by  the « 

of  the  Extract  locally. 
Ptyalism  from  Mercury,  pregnancy,  etc., — ^is  arrested  by  Atropine. 
Abscesses,  boils,  carbuncles,  and  other  superficial  inflammations,  are  remaibi^ 

benefited  by  Belladonna  with  Morphine,  used  locally. 
Typhus  and  Typhoid  in  their  early  stages, — Belladonna  is  very  useful. 
Acute  Nasal  Catarrh,  with  profuse  watery  discharge, — it  is  very  effideoL 
Sore  Throat,  with  fever,  inflammation,  redness,  and  swollen  tonsils. 
Scarlet  Fever »    Belladonna  is  said  to  be  prophylactic  (?).     It  relieves  xni 

of  the  symptoms  of  this  disease,. and  is  well  used  when  the  rash  is  impoie 

the  pulse  feeble,  and  the  condition  adynamic. 
Skin  Diseases, — ^notably  erythema,  eczema,  herpes  zoster  and  prurigo. 
Sweats  of  Phthisis, — gr.  ^  of  Atropine  is  generally  effective. 
Asthma  and  Pertussis  are  well  treated  by  Belladonna  in  full  doses. 
Cardiac  Failure  when  sudden, — Atropine  as  a  cardiac  stimulant. 
Convulsions,  epileptic  and  pueiperal,  are  often  relieved  by  Belladonna. 
Spermatorrhea  and  seminal  losses  are  best  treated  by  this  remedy. 
Poisoning  by  Opium,  Physostigma  and  Frussic  Acid.    In  Opium  poisooii^i 

unsuccessful  cases  treated  by  Atropine  are  due  to  overdosing  therewith  | 

It  should  be  given  in  very  small  doses,  and  for  effect. 
Ophthalmologists  use  Atropine  to  paralyze  accommodation,  dilate  the  p^ 

contract  the  vessels,  lessen  pain,  and  diminish  intra-ocular  tension. 
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«  DUBOISIA. 

Source  and  Composition.    The  leaves  of   Duboisia  myoporoidfs,  an  . 
Australian  tree  of  the  order  Solanaceae.    It  contains  an  alkaloid,  Duboisine^ 
which  is  apparently  identical  with  Atropine,  Hyoscyamine,  etc. 

Preparations.    There  are  none  official. 
*Extr(utum  Duboisia^  gr.  J— J.    *  Tinctura  Duboisia,  gtt.  v-xx. 
*I>uboisiHa  Sulphas^  Sulphate  of  Duboisine  (Langenberg's),  gr.  i\^-^' 

Physiological  Actions.  They  are  in  every  respect  similar  to  those  of  its 
congener,  Belladonna,  except  that  the  alkaloid  Duboisine  is  more  soluble  in 
water  than  Atropine,  is  less  irritating  to  mucous  membranes,  and  more  prompt 
in  mydriatic  action,  but  its  effects  are  of  shorter  duration.  It  is  also  less  of  a 
cerebral  excitant,  and  more  of  a  calmative  and  hypnotic.  Ringer  says  that  on 
man  its  action  is  more  powerful  than  that  of  Atropine,  but  less  powerful  on 
fr(^;s. 

Therapeutics.    Duboisine  has  hitherto  been  used  only  by  ophthalmologists , 
as  a  mild  substitute  for  Atropine,  though  it  may  be  used  instead  of  the  latter  in 
many  conditions,  especially  the  night-sweats  of  phthisis,  respiratory  neuroses, 
and  cardiac  failure.    In — 
Mania^  puerperal  and  other  forms, — Duboisia  is  of  remarkable  value,  though 

at  first  it  rather  increases  the  maniacal  excitement. 

STRAMONIUM,— Thorn  Apple. 

Source  and  Composition.  The  leaves  and  seeds  of  Datura  Stramonium, 
a  bushy,  indigenous  herb,  also  of  the  order  Solanaceae.  It  contains  an  alka- 
loid, Daturine,  probably  identical  with  Atropine,  also  Malic  Acid,  etc. 

Preparations. 
Extr,  Stramonii  {^Foiiorum),  gr.  }^-j.     Extr,  Stramonii  Fl.,  ^i j-v. 
Tinctura  Stramonii ,  n\^v-3ss.  Unguentum  Stramonii,  1-4  of  lard. 

Physiological  Actions.  They  are  similar  to  the  actions  of  Belladonna 
in  almost  every  particular ;  but  Stramonium  is  more  powerful,  and  acts  chiefly 
on  the  sympathetic  system,  not  affecting  the  motor  or  sensory  nerves.  It 
excites  a  greater  d^;ree  of  cardiac  irregularity,  and  a  more  furious  delirium ; 
and  seems  to  have  a  special  affinity  for  the  generative  apparatus. 

Therapeutics.    Stramonium  is  chiefly  used  to  relieve  pain.    In — 
Dysmenorrhea  and  Neuralgia, — ^it  is  combined  with  Opium  and  Hyoscy. 
Spasmodic  Affections,  as  asthma,  laryngeal  cough,  hepatic  colic,  etc. 
Asthma, — the  leaves  are  smoked  to  advantage  at  the  commencement  of  a 

paroxysm,  the  smoke  being  drawn  into  the  lungs. 
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Mania  of  furioos  character,  especially  the  puerperal  form,  with  suicidal  to- 
dency, — Stramonium  is  highly  serviceable,  in  10-20  n\^  doses  of  the  tinctme 
every  three  or  four  hours,  until  relief  is  obtained. 

Nymphomania^  with  great  mental  depression, — it  is  very  useful. 

Chorea  and  Stammerings — Stramonium  is  a  good  remedy. 

Ulcers  of  irritable  character,— the  Ointment  is  much  used. 

Tic  Douloureux  and  Sciatica, — it  is  often  efficient. 

HYOSCYAMUS,— Henbane. 

Source  and  Composition.  The  leaves  of  Hyoscyamus  niger,  a  Uenmal 
plant,  also  of  the  order  Solanacese.  Its  alkaloid,  Hyoscyamine,  is  probabtj 
identical  with  Atropine,  Daturine  and  Duboisine  ;  from  it  is  derived  Hyoicitu, 
a  liquid  alkaloid  3rielding  Tropic  Acid  and  Pseudotropine. 

Preparations. 
Exir.  Hyoscyami  Alcohol,,  gr.  j|^-j.     Abstractum  Hyoscyami,  gr.  J<-j. 
Ttnctura  Hyoscyami,  ^ss-gj  : — as  a  hypnotic,  ^ij-^j  i*  necessary. 
HyoscyamintB  Sulphas,  gr.  ^jp-j,  varies  greatly  in  purity. 
♦  Hyoscince  Hydrobromas,  Hydrobromate  of  Hyoscine, — Dose,  as  a  hypnotic, 

gr.  tJttA*  ^y  mouth;— gr.  ^  will  generally  be  required. 

Incompatible  most  frequently  Prescribed  with  Hyoscyamus  is 
Liquor  Potassae.  All  the  fixed  caustic  alkalies  destroy  its  alkaloid,  as  well  as 
those  of  the  allied  plants. 

Physiological  Actions.  The  action  of  Hyoscyamine  is  similar  to  that  of 
Atropine,  Duboisine  and  Daturine,  except  that  it  is  the  least  powerful  and 
least  irritant  of  the  group,  and  the  most  calmative  and  hypnotic.  It  is  more 
stimulant  to  the  vaso- motor  system  and  the  cardiac  accelerator  apparatus  than 
is  Daturine,  but  is  less  active  upon  the  pneumogastric.  Its  delirium  is  never 
furious  and  is  without  hypersemia,  but  is  accompanied  by  insomnia.  Hyoscim 
is  still  less  active  and  less  irritant,  is  decidedly  anodyne  and  hypnotic,  aod 
very  depressant  to  the  respiration. 

Therapeutics.    Hyoscyamus  is  principally  used  as  a  hypnotic  and  ano- 
dyne when  Opium  is  contraindicated.     In — 
Acute  Mania  with  high  motor  excitement,  obstinate  insomnia  and  varied  hallo- 

cinations, — it  is  by  far  the  best  agent  to  use. 
Chronic  Mania  has  been  benefited  by  it  more  than  by  any  other  drug. 
Insanity  marked  by  frequent  delusions, — it  is  very  efficient. 
Delirium  Tremens,  and  the  delirium  of  fevers, — ^it  is  an  excellent  hjrpnotic, 

but  needs  to  be  used  in  larger  doses  than  are  generally  employed. 
Monomania  of  hypochondriacs,  is  alleviated  and  often  cured  by  it. 
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Neuralgias  have  been  much  benefited  by  Hyoscine  hypodermically. 

Nervous  Coughs,  Whooping  Coughj  especially  a  dry,  tickling  night  cough, — 
are  greatly  alleviated  by  Hyoscyamus. 

Locomotor  Ataxia,  Hyoscyamine  for  the  pains  and  incodrdination. 

Paralysis  Agitans,  mercurial  tremor,  etc., — ^it  palliates  the  trembling. 

Colic  of  various  forms, — Hyoscjramus  has  long  been  used. 

Constipation,  Pni^tives  are  rendered  more  efficient  and  less  drastic  by  com- 
bination with  the  Extract  of  Hyoscyamus 

CEREBRAL  EXCITANTS. 

CAM  PHORA,— Camphor. 

Camphor  is  a  concrete,  volatile,  waxy  solid,  obtained  from  the  volatile  oil 
of  Cinnamomum  Camphora  (Camphora  officinarum),  a  tree  indigenous  in 
China,  Japan,  Borneo,  Formosa,  etc.  It  is  slightly  soluble  in  water  (i  to 
1300),  but  freely  so  in  Alcohol,  Ether,  Chloroform,  Carbon  Bi-sulphide,  Oils 
and  Milk. 

Derivatives.  Camphor- cytnol  is  obtained  by  its  distillation  with  Zinc 
Chloride ; — Camphoric  and  CamphreticAcids  result  respectively  from  its  lesser 
or  greater  oxidation. 

Preparations. 

Aqua  Cdmph0ra,CsLmphoT  Water, — strength,  8  in  1000,  with  16  parts  of  Alco- 
hol to  aid  in  the  suspension  of  the  Camphor.    Dose,  ,5  j-iv. 

Spiritus  Cdmphora,  strength,  10  per  cent.     Dose,  n\^v-xx, 

Linimentum  Cdrnphone^ — ^has  I  of  Camphor  to  3  of  Cotton-seed  Oil. 

Linimentum  Saponis,    Soap,  Camphor,  01.  Rosmarini,  Alcohol,  Water. 

C&mphora  Monobromata,  Monobromated  Camphor, — gr.  j-x,  in  emulsion. 

^Jiudini's  Tincture  is  a  saturated  solution  in  Alcohol ; — Dose,  gtt.  iv-xx 

^J^aspaiPs  **JSau  Sedati/**  is  used  externally,  and  consists  of  Ammonia,  Salt, 
Camphor,  Water,  and  Alcohol.    See  page  68. 

Physiological  Actions.  Camphor  is  antispasmodic,  anodyne,  antiseptic, 
liaphoretic,  a  stimulant  expectorant,  a  cerebral  excitant,  a  gastro- intestinal 
rritant,  and  a  counter-irritant.  It  has  an  acrid,  hot  taste ;  irritates  the  skin 
ind  mucous  membranes,  in  quantity  exciting  severe  gastric  inflammation,  with 
ill  the  effects  of  an  irritant  poison. 

Zn  Medicinal  Doses  it  stimulates  the  vaso- motor  system  and  the  cardiac 
notor  ganglia,  and  lessens  the  influence  of  the  pneumogastric ;  thus  increasing 
be  circulation  and  raising  the  arterial  tension.  It  also  stimulates  respiration 
ind  mental  activity,  even  producing  intoxication;  promotes  perspiration,  allays 
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pain,  and  increases  the  menstrual  flow  and  the  sexual  appetite;  but  its  con- 
tinued use  depresses  the  generative  function.  "  Camphora  per  nares  castnt 
odore  mares." 

Large  Doses  depress  the  heart  and  lower  arterial  tension  and  diminish  tbe 
reflex  functions  of  the  cord,  producing  coldness  of  the  surface,  insensibOitj, 
coma,  convulsions  and  perhaps  death. 

Elimination  takes  place  by  the  bronchial  mucous  membrane,  sldn  and 
kidneys.     Camphor  has  often  caused  dysuria. 

Therapeutics.    Camphor  was  much  used  by  the  older  physicians,  and  is 
yet  greatly  valued  in  China  and  Japan.     It  has  a  reputation  for  very  unceitaiB 
action.     It  is,  however,  much  employed  in — 
Cholera  and  choleraic  diarrhoea; — allaying  intestinal  pain  and  cramp,  cheddog 

intestinal  secretion,  and  restoring  warmth  to  the  extremities. 
Summer  Diarrhoea^  from  nervous  exhaustion  and  irritability, — a  few  doses  of 

the  Spirit  will  often  check  this  complaint  promptly. 
Infantile  Diarrhoea^ — the  Spirit,  in  milk,  is  an  effective  remedy,  e^)edall7 

when  the  flux  is  induced  by  nervous  irritation. 
Vomiting  and  Gastralgia, — Camphor  has  long  been  effectively  employed. 
Cardiac  Depression^ — it  acts  promptly  as  a  cardiac  stimulant. 
Nervousness,  TienoMS  headache,  restlessness,  delirium  tremens,  hjrpochondriasis, 

hysterical  convulsions,  etc., — as  a  sedative  and  antispasmodic. 
Nymphomania,  Erotomania,  etc., — ^it  is  an  excellent  palliative. 
Whooping-cough,  cough  from  habit,  and  the  sympathetic  cough  of  mothen,— 

the  monobromide  in  5 -grain  doses,  with  S3mip  of  Tolu  and  Mucilage. 
Capillary  Bronchitis  with  depression, — as  a  stimulant  and  expectorant. 
/2rz/^rj,  typhoid  and  the  exanthemata, — small  doses  in  milk  frequently  used  ait 

of  great  value  to  promote  sleep,  quiet  the  reflexes,  and  antagonize  the  car£ac 

depression. 
Dysmenorrhcea  and  After-pains  are  much  relieved  by  lo-grain  doses. 
Chordee  and  Strangury  are  relieved  by  drachm  doses  of  the  Spirit. 
Toothache, — Camphor  and  Morphine  in  a  flaxseed  poultice,  to  the  cheek. 
Gangrene, — the  Spirit  internally  and  the  powder  locally  to  the  sor&ce. 
Myalgia,  Lumbago,  etc., — the  Liniment  is  effectively  palliative. 
Catarrhal  Colds  are  readily  broken  up  by  Camphor  if  used  in  the  incipieBCT 

internally  and  by  olfaction.     Beard's  Cold  Powder  is  made  by  dissolving  5 

parts  in  Ether  to  a  thick  consistence,  then  adding  Ammonium  CarboiMCe  4 

parts,  and  Opium  i  part.     Dose,  gr.  iij-x. 
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ASAFC£TIDA,~A8afeUda. 

Source  and  Composition.  A  fetid  gum-resin  which  exudes  from  incisions 
made  in  the  living  root  of  Ferula  Narthex  and  Ferula  Scorodosma,  Afghan 
plants  of  the  nat.  ord.  Umbelliferae.  Its  principal  constituent  is  a  Sulphuretted 
Volatile  Oil,  which  chiefly  consists  of  Allyl  Sulphide,  It  also  contains  a  Gum 
and  a  Resin,  with  Feniliac,  Malic,  Acetic,  Formic  and  Valerianic  Acids. 

Preparations. 
Tinctura  Asafcetiday — strength  20  per  cent., — Dose  3  ss>ij. 
Mistura  AsafoUida^  Lac  Asafetida,  Milk  of  Asafetida,  Jss-ij. 
PUulee  -Asafxtida,  1-4  pills.     Piluke  Alois  et  Asafatida,  1-4  pills. 
Pilula  Galbani  Composite ^  1-4  pills.    Asafetida,  Galbanum  and  Myrrh. 

Emplaslrum  Asafaetida, 

Ph3rsiological  Actions.  Asafetida  is  a  powerful  antispasmodic,  a  nenre 
and  cerebral  stimulant,  a  stimulating  expectorant ;  as  well  as  tonic,  laxative, 
diuretic,  diaphoretic,  emmenagogue,  aphrodisiac  and  anthelmintic.  Its  taste 
and  odor  are  very  nauseous  and  persistent. 

Small  Doses  Continued  are  said  to  cause  impaired  digestion,  alliaceous 
eructations,  acridity  in  the  fauces,  gastralgia,  flatulent  distention,  fetid  flatus, 
burning  urination,  diarrhoea  and  tenesmus.  Full  Doses  produce  various  phe- 
nomena of  nervous  or  hysterical  type. 

It  stimulates  the  circulation  by  raising  the  arterial  tension,  increasing  the 
power  of  the  cardiac  motor  ganglia,  and  relaxing  the  inhibition.  It  also 
stimulates  the  brain,  even  to  a  very  pleasant  intoxication,  and  produces  a 
subjective  sensation  of  warmth  without  any  rise  of  the  body  temperature.  It 
stimulates  the  secretions  and  excretions,  the  general  nervous  system,  the  men- 
strual flow  and  the  sexual  appetite.  In  Asia  it  is  used  as  a  condiment  with 
food,  and  though  extremely  nauseous  at  flrst  to  most  people,  a  taste  for  it  may 
be  readily  acquired. 

Therapeutics.    The  disgust  which  most  every  one  feels  for  this  remedy 
makes  its  use  very  restricted.    It  is  a  valuable  remedy  in — 
Flatulent  Colic  of  infants, — the  Mistura  in  teaspoonful  doses. 
Infantile  Convulsions,— the  Mistura  as  an  enema  is  extremely  useful. 
Hysteria  and  Hypochondriasis  f-^'-^  indigestion  and  flatulence, — there  is  no 

better  remedy  to  fulfill  all  the  indications  present. 
Constipation,  and  amenorrhoea,  in  anaemic  subjects,  with  ovarian  and  intestinal 

torpor, — the  Pill  of  Alo€s  and  Asafetida. 
Bronchial  Affections,  cough  of  habit,  etc., — there  is  no  better  remedy. 
Chronic  Catai^hsy  with  cough  and  dyspncea, — combined  with  the  Chloride 

of  Ammonium  it  makes  a  very  useful  remedy. 
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AMMONIACUM,— Ammoniac. 
Source  and  Composition.    Ammoniac  is  a  gum-resinous  exndatkm  froa 
Dorema  Ammoniacumy  a  Persian  plant  of  the  nat.  ord.  UmbeUifeiae.    It  oos- 
tains  a  Volatile  Oil  (not  sulphuretted),  a  Gum  and  a  Resin.     Dose,  gr.  x-nx. 

Preparations. 
Emplastrum  Ammoniaci  cum  Hydrargyro, — ^Ammoniac  72  per  cent  Mercny 

18  per  cent.,  with  Lead-plaster,  Sulphur,  Olive  Oil,  etc 
Mistura  Amm<miaciy  Ammoniac  Mixture, — Dose,  J  ss-j. 
Emplastrum  Ammoniaci. 

Physiological  Actions, — are  similar  to  those  of  Asafetida,  but  mndi  leas 
powerful.  It  is  a  stimulating  expectorant,  a  laxative,  and  has  a  mild  initaot 
action  on  the  skin. 

Therapeutics.    Ammoniac  is  not  much  used.     In — 
Chronic  Bronchial  Affections^  especially  of  the  aged, — the  Mistura,  w^  tk 

Chloride   or  Carbonate  of   Ammonium,  is  extremely  useful,   fadlitatiDg 

expectoration  and  lessening  wheezing. 
Asthma,  spasmodic  and  hysterical, — it  is  highly  useful,  if  combined  with  t 

little  Hyoscyamus  or  Conium. 
Glandular  Enlargements^  and  indolent  inflammatory  swellings, — the  piaster 

as  a  stimulating  alterative  and  resolvent. 

VALERIANA,— Valerian. 
Source  and  Composition.     The  root  of  Valeriana  officinalis,  a  British 
plant  of  the  nat.  ord.  Valerianaceae.     It  contains  a  Volatile  Oil,  from  which  aie 
developed  by  oxidation  Valerianic  Acid,  Valerene  and  VaUrol. 

The  Valerianic  Acid  of  Pharmacy  is  a  product  of  the  oxidation  of  Amylic 
Alcohol  (fusil  oil) ; — it  is  not  identical  with  the  acid  derived  from  the  plant, 
though  from  it  are  prepared  the  Valerianates.     (See  below). 

Preparations.    The  Oil  is  by  far  the  best. 
Abstractum  Valerianate,  n-^^,  Tinctura  Valeriana,  ^ss-^ij. 

Oleum  Valeriana,  V^ij-y,  Tinctura  Valeriana  A mmoniata,  3SS-39. 

The  Ammoniated  Tincture  and  Fluid  Extract  are  extremely  nauseous,  and 
the  latter  is  too  bulky  to  be  used.  The  taste  is  best  covered  by  combinadoi 
with  Cinnamon.  The  various  Valerianates  (of  Zinc,  Ammonia,  Iron,  and 
Quinine)  are  made  with  the  acid  produced  from  Amy  lie  Alcohol,  and  do  not 
represent  the  action  of  the  plant,  but  rather  that  of  the  bases  from  which  tbey 
are  respectively  prepared. 

Physiological  Action^.  Valerian  is  generally  classed  as  an  antisptf* 
modic,  or  a  nerve  tonic.  It  is  powerfully  sedative  to  reflex  excitability,  and 
diaphoretic,  laxative  and  anthelmintic. 
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Its  taste  and  odor  are  horrible,  except  to  cats,  they  being  extravagantly  fond 
of  it.  It  greatly  excites  the  sexual  appetite  in  these  animals,  probably  from  the 
resemblance  of  its  odor  to  their  own  when  under  venereal  excitement.  After 
a  time,  it  produces  in  them  violent  spasms  and  convulsions. 

In  Full  Doses  it  increases  the  action  of  the  heart  and  raises  the  temperature, 
in  most  persons  producing  exhilaration,  and  in  some  slight  mental  disturbance, 
with  formication  of  the  hands  and  feet.  It  reduces  motility  and  sensibility,  and 
decreases  reflex  excitability,  being  antagonistic  to  the  actions  of  Strychnine, 
Brucine,  Thebaine,  etc.  Long  used,  it  induces  a  condition  of  low  melancholy 
and  hysterical  depression. 

Large  Doses  cause  hiccough,  nausea,  vomiting  and  diarrhoea,  with  tenesmus 
of  the  bladder,  frequent  micturition,  and  lithates  in  the  urine.  The  mental 
disturbance  may  proceed  even  to  delirium,  while  hallucinations  and  excitement 
are  usually  produced,  together  with  great  restlessness  and  spasmodic  move- 
ments of  the  limbs. 

Therapeutics.  Valerian  was  formerly  much  used  in  Epilepsy ^  but  it  was 
probably  only  useful  in  the  h3rsterical  form  (Hystero-eptlepsy).  It  is  a  valuable 
remedy  in — 

Hysterical  Disorders  of  all  kinds,  wherein  it  is  often  very  beneficial. 
Flatulence  of  the  hysterical  and  in  infants  is  quickly  relieved  by  it. 
Nervous  Headache  is  often  well  treated  by  the  Valerianate  of  Ammonium  in 

lo-grain  doses,  administered  in  the  form  of  an  elixir. 
Hypochondriasis^ — especially  at  the  climacteric  period,  with  flatulence. 
Coughs  of  nervous  type,  and  Whooping-cough^ — it  is  often  efficient. 
Diabetes  Insipidus, — Valerian  is  more  than  palliative ;  in  large  and  increasing 

doses  it  has  frequently  proved  curative. 
Convulsions  due  to  worms, — Valerian  is  doubly  indicated. 
Delirium^  with  depression  of  the  vital  ene^es, — ^it  is  very  beneficial. 
Coma  of  Typhus y — the  oil  was  remarkably  successful  in  135  cases  out  of  a 

series  of  172  treated  by  it. 

SERPENTARIA,— Virginia  Snake-root. 

Source  and  Composition.  The  root  of  Aristolochia  Serpentaria,  and 
Aristolochia  reticulata,  plants  of  the  nat.  ord.  Aristolochiaceae,  indigenous  to 
the  United  States.  It  contains  a  Volatile  Oil,  a  Camphor-resin,  and  Aristolo- 
chine^  a  bitter  principle,  soluble  in  both  alcohol  and  water. 

Preparations.    They  should  be  of  the  fresh  root. 
Extr.  SerpentaruB  Fluid.,  n\^x-xxx.     Tinctura  Serpentarice,  ,5  ss-g  ij. 
Tinctura  Cinchona  ComposUa,  ^j-^ij ; — ^has  2  parts  of  Serpent,  in  100. 
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Physiological  Actions.  Serpentaria  is  a  stimulant  tonic  and  ezpectoiut, 
also  a  cardiac  stimulant,  as  well  as  diaphoretic,  diuretic,  emmens^ogne,  aphro- 
disiac, and  somewhat  antiperiodic.  Its  taste  is  warm  and  pungent,  its  odsr 
characteristic. 

Small  Doses  promote  appetite  and  digestion,  increase  the  bronchial  and 
intestinal  secretions,  the  action  of  the  heart,  the  cutaneous  circulation,  and  tbe 
surface  temperature;  and  produce  considerable  mental  exhilaration. 

Large  Doses  are  irritant,  causing  nausea  and  vomiting,  vertigo  and  headache, 
with  colic,  borborygmi,  rectal  tenesmus,  flatulent  distention,  and  frequent  b« 
not  watery  stools.  The  irritant  action  seems  to  produce  gas  rather  than  flsii 
Itching  of  the  anus  and  hemorrhoids  are  occasionally  caused  by  its  use. 

Therapeutics.    Serpentaria  is  chiefly  used  as  a  vehicle  for  other  stimulot 
drugs,  but  has  many  uses  of  its  own.    In — 
Bronchial  Affections^  it  is  exceedingly  valuable  as  a  stimulant  expectoraat, 

and  may  be  combined  with  other  expectorants. 
Pneumonia  of  Tjrphoid  form, — ^it  is  a  good  vehicle  for  Ammonii  Carbooas. 
Exanthemata^  when  depression  exists, — ^it  is  a  good  stimulant. 
Typhoid  Conditions  generally, — Serpentaria  is  well  indicated. 
Amenorrhea  of  anaemia  and  chlorosis, — it  is  a  useful  emmenagogue. 
Functional  Impotence, — it  will  often  restore  the  waning  sexual  power. 
Remittent  Fever , — as  a  vehicle  for  Cinchona  it  acts  well. 
Bilious  Vomiting, — it  checks  the  nausea  and  settles  the  stomach. 
Diphtheria,  Scarlatina,  etc, — ^An  Infusion  is  excellent  as  a  gaigle. 


CANNABIS,— Hemp. 

Source  and  Composition.  The  flowering  tops  of  Cannabis  scttiva,  (iHt 
ord.  Urticacese)  varieties  Indica  and  Americana;  the  latter  having  effeds 
similar  to  but  less  powerful  than  those  of  the  Indian  plant  Both  varieties  are 
ofiicial.  It  contains  a  Resin,  named  Cannabin,  and  a  Volatile  Oil.  From  tbe 
oil  are  obtained  a  light  hydrocarbon,  Cannabene, — ^and  a  crystalline  substance. 
Hydride  of  Cannabene, 

The  indigenous  "Indian  hemp,"  Apbcynum  Canndbinum,  is  a  dlffnoi 
plant,  possessing  active  diuretic  properties,  but  none  others  of  marked  dor* 
acter. 

Preparations.    There  are  but  three  official,  viz. — 
Tinctura  Cannabis  Indica,  V\y-^],    Extr,  Cannabis  Indica,  gr.  \-^, 
Extractum  Cannabis  Indica  Fluidum, — Dose  ll\j-v. 
^Cannabini  Tannas,  Tannate  of  Cannabin, — ^Dose,  gr.  ij-x,  in  piU. 
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The  corresponding  preparations  of  C,  Americana  are  given  in  somewhat  larger 
doses,  and  are  not  official,  though  the  plant  itself  is  so  recognized. 

Preparations  of  Hemp  commonly  used  in  the  East  are — 
CAurruSf — an  impure  resin,  obtained  by  rubbing  the  leaves  together. 
GuftjaA, — the  dried  leaf  as  sold  in  the  bazaars  for  smoking  purposes. 
Siddhiy  Hashish  or  Bhang, — an  Arabian  confection,  containing  the  leaves 

mixed  with  aromatics  and  various  fruits. 

Physiological  Actions.  Cannabis  is  antispasmodic,  analgesic,  anaesthetic 
and  narcotic,  a  cerebro-spinal  stimulant,  and  a  powerful  aphrodisiac.  It  in- 
creases intellectual  and  motor  activity,  stimulates  the  vaso-motor  nerves,  raising 
the  arterial  tension,  and  depresses  sensation. 

Large  Doses  cause  a  pleasurable  intoxication,  during  which  the  traits  pecu- 
liar to  the  individual  are  exalted ;  the  ideas  follow  each  other  so  rapidly  as  to 
produce  a  sense  of  great  prolongation  of  time,  minutes  seeming  as  if  hours  or 
even  days.  With  this  occurs  increased  sexual  desire,  great  muscular  activity, 
and  sensations  of  double  consciousness  and  enormous  dimensions ;  the  sight 
and  hearing  are  exalted,  the  pupils  dilated,  anaesthesia  sets  in,  the  reflexes  are 
lowered  by  stimulation  of  inhibition  (Setschenow*s  centre?);  and  if  the  dose 
be  a  heavy  one  a  cataleptic  state  is  induced.  Sleep  or  coma  follows,  according 
to  the  size  of  the  dose,  but  death  has  never  been  caused  by  this  drug. 

After-effects  are  dullness,  heaviness,  vertigo,  headache,  and  confused 
thought;  but  no  nausea,  no  vital  depression,  or  constipation.  Repeated  use 
of  the  drug  produces  mental  weakness  and  impotence,  the  result  of  over- 
stimulation. It  causes  a  ravenous  appetite,  and  increases  the  energy  of  the 
uterine  muscular  fibre,  but  has  no  power  to  initiate  uterine  contractions. 

Therapeutics.     Cannabis  was  formerly  much  used  as  an  anodyne  and 
hynoptic,  and  as  an  anaesthetic  during  surgical  operations.    It  is  out  of  fashion 
now,  but  very  useful  in — 
Migraine,  or  sick-headache, — ^in  which  it  often  prevents  the  recurrence  of  the 

attacks,  seeming  to  act  specifically  on  Ringer's  migraine  centre. 
Neuralgia, — ^fuU  doses  during  the  attack,  smaller  doses  in  the  intervals. 
Uterine  Affections,  as  chronic  metritis,  subinvolution,  menorrhagia,  dysmenor- 

rhoea,  etc., — its  powers  as  an  anodyne  and  stimulant  of  the  uterine  muscular 

fibre  render  it  a  very  efficient  agent. 
Traumatic  Tetanus,  Paralysis  Agitans,  etc., — large  doses  are  required  in  order 

to  lower  reflex  activity. 
Delirium  Tremens, — if  any  hypnotic  be  used  here.  Cannabis  is  the  best. 
Dysuria  and  retention  of  the  urine  are  often  relieved  by  it.     In  spasm  of  the 

bladder  and  other  painful  affections  of  that  organ  it  will  be  found  a  most 

efficient  remedy. 
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Impotence  of  functional  character^ — Cannabis  is  a  very  usefiil  remedy  and  my 
be  well  combined  with  Ergot  and  Nux  Vomica. 

Gonorrhaaf — it  lessens  the  discharge,  inflammation,  burning  pain  and  loi- 
lessness,  and  allays  chordee.  The  tincture  of  the  American  plant  is  ^ 
useful  here,  being  fully  as  efficient  as  Copaiba  or  Sandal,  and  much  man 
agreeable  to  the  taste.  It  should  be  prepared  from  the  fresh  plant,  aod 
given  in  3-5  drop  doses  3  or  4  times  a  day,  after  the  subsidence  of  the  acote 
symptoms. 

/if  j^wiiftitj,— especially  that  of  acute  mania, — the  Tannate  of  Cannabin  is  itc 
ommended  as  a  powerful  hypnotic,  but  not  a  dangerous  one,  neither  & 
turbing  the  secretions  nor  leaving  unpleasant  after-effects,  if  used  in  props 
dosage,  viz., — gr.  ij-x,  the  average  being  gr.  v. 


ERYTHROXYLON,— Coca. 

Source  and  Composition.  The  leaves  of  Erythrdxylon  Coca^  a  9bl 
Peruvian  shrub  of  the  nat.  ord.  Erythroxylacese,  also  called  Cuca,  It  a& 
tains  an  active,  crjrstalline  alkaloid,  named  Cocaine^  which  by  heat  and  HC 
Acid  is  resolved  into  Benzoic  Acid  and  another  alkaloid,  Ecgoni$u ;~-^\ 
volatile,  liquid  alkaloid,  Hygrine^  an  aromatic  oil  and  Coca-tannic  hsi 
Dose  of  the  leaves,  3  ss-ij. 

\Coca  should  not  be  confounded  with  Cocoa^  a  beverage  prepared  frooi^ 
seeds  of  Theobroma  Cacao ^  the  Chocolate -tree,  for  which  see  page  129.] 

Preparations.    Only  the  fluid  extract  is  official. 
Exiractum  Erythroxyli  Fluidum^  Fluid  Extr.  of  Erythrox. — Dose,  3ss4 
*Cocaina  Hydrochloras^  Hydrochlorate  of  Cocaine, — Dose,  gr.  ||-j.    Loca? 

or  hypodermically  as  anaesthetic,  aqueous  solutions  of  2  to  5  per  cent  (^ 

jss-iij  ad  gj)  are  used;  also  Oleates,  5  to  20  per  cent,  made  with  ^ 

alkaloid  itself  and  Oleic  Acid. 
*  Wines,  Gfyceroles,  Pcutes,  Lozenges,  etc.,  of  Coca, — are  sold  in  great  varitf 

Physiological  Actions.  In  small  doses  Cocaine  is  a  cerebral,  cardie 
respiratory  and  nervous  stimulant,  and  a  diuretic.  It  iQiproves  digestid 
stimulates  respiration,  increases  the  heart's  action,  raises  the  arterial  tensia 
and  exalts  the  irritability  of  the  sensory  nerves.  It  stimulates  the  brain  I 
increasing  its  blood-supply,  producing  wakefulness  and  marked  diminutiooi 
the  senses  of  fatigue  and  hunger.  Though  decidedly  diuretic,  it  lessens  ri 
quantity  of  urea,  by  checking  the  processes  of  waste,  thus  acting  as  an  indin 
nutrient,  and  enabling  the  body  to  maintain  its  energy  on  a  lessened  supply  1 
food.    It  increases  the  cutaneous  circulation,  flushing  the  sorfitcCy  exdo 
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perspiration,  and  a  sense  of  heat,  and  does  actually  raise  the  body-temperature. 
It  dilates  the  pupil,  both  when  locally  applied  and  when  taken  systemically, — 
and  stimulates  intestinal  peristalsis  as  well  as  the  evacuation  of  the  bladder  in 
a  few  minutes  after  its  ingestion. 

An  Overdose  produces  symptoms  of  cardiac  and  respiratory  embarrassment 
in  a  very  short  time.  The  pulse,  at  first  quick  and  forcible,  becomes  small, 
rapid  and  intermitting ; — the  heart  apparently  standing  still  in  systole  once  in 
every  lo  or  12  beats.  ^  Respiration  is  slow  and  shallow,  and  a  sense  of  **  tight- 
ness '*  about  the  chest  is  very  marked ; — the  skin  grows  cold  and  clammy,  and 
the  subject  is  seized  with  a  sense  of  impending  dissolution.  Death  occurs  in 
animals  by  paralysis  of  respiration, — but  in  man  there  seems  to  be  a  tetanoid 
spasm  of  the  cardiac  muscle,  which  is  equally  dangerous  to  life.  Other  symp- 
toms are  impairment  of  coordination,  hallucinations  and  delirium.  Lethal 
Doses  paralyze  the  intra-cardiac  motor  ganglia,  the  posterior  columns  of  the 
cord  and  the  sensory  nerves,  and  the  respiratory  centre. 

As  a  Local  Anastheiic  the  power  of  Cocaine  is  very  great  over  a  limited 
area.  Applied  to  such  structures  as  the  Schneiderian  membrane,  mucous  cov- 
ering of  the  glans  penis;  or  injected  hvpodermically  in  other  locations,  it 
blanches  the  structures  and  causes  a  profound  but  temporary  anaesthesia 
throughout  a  small  space.  Applied  to  the  tongue  it  temporarily  destroys  both 
taste  and  tactile  sensibility ; — to  the  ocular  conjunctiva,  it  produces  profound 
anaesthesia  of  that  membrane,  together  with  dilatation  of  the  pupil,  partial 
paralysis  of  accommodation,  enlargement  of  the  palpebral  fissure,  slight  lachry- 
mation,  and  sometimes  temporary  ptosis.  This  profound  degree  of  anaesthesia 
is  thought  by  some  to  be  caused  by  its  paralyzing  the  terminal  twigs  of  the  sen- 
sory nerves, — ^by  others  to  be  due  to  vaso-motor  action  rendering  the  nerves 
bloodless  and  therefore  unable  to  transmit  sensory  impressions.  It  produces 
mydriasis  by  stimulation  of  the  ends  of  the  sympathetic  in  the  iris,  and  does  not 
affect  the  third  nerve  or  the  sympathetic  centre. 

In  general  action.  Cocaine  resembles  Atropine  very  closely,  especially  in  its 
influence  upon  the  pulse  and  blood.pressure,  the  respiration,  pupils,  salivary- 
and  sweat-glands  and  intestinal  peristalsis.  In  its  symptoms,  both  from  large 
and  small  doses,  it  exactiy  parallels  Sparteine^  another  cardio-inhibitory 
depressant 

Antagonists.  Amyl  Nitrite  combats  the  earliest  symptoms  of  cardiac 
depression, — then  Alcohol  and  Opium  as  stimulants  to  the  heart,  also  Artificial 
Respiration,  The  most  direct  antagonist  is  Chloral,  so  also  are  Chloroform 
and  Ether.    Morphine  is  also  directly  antagonistic  at  almost  all  points. 


i:' 
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Therapeutics.    Coca-leaves  are  habitually  chewed  by  the  Peruvian  Indiaiis; 

to  sustain  them  during  arduous  labor.    Their  example  was  imitated  by  Weston, 

the  pedestrian,  during  his  protracted  walks.     In  South  America,  it  is  used  hj 

8  millions  of  people,  much  as  we  use  tea  and  coffee.     It  is  usefiil  in — 

Wasting  Diseases t  as  a  stimulant  to  digestion,  and  to  retard  waste. 

Convalescence  from  fevers  and  other  acute  maladies,^ — a  Wine  of  Coca. 

Migraine  and  Neuralgia,  with  depression, — it  is  of  real  utility. 

Vomiting  of  Pregnancy,  and  vomiting  frt>m  any  cause,  it  is  efficient,  even  vx 
the  vomiting  of  Yellow  Fever;  6-10- minim  doses  of  a  4  per  cent,  solitioa 
every  hour  by  mouth. 

Stomatitis,  Gastralgia, — for  its  benumbing  effect  on  the  mucous  membrane. 

As  a  Local  Ancesthetic, — Cocaine  has  numerous  applications,  which  are  bdng 
extended  more  widely  every  day.  It  is  already  a  necessity  to  the  ophthal- 
mologist, and  the  laryngologist,  while  for  minor  operations  in  general  suigeij 
and  to  relieve  superficial  pain,  its  use  is  becoming  almost  univeisaL  li 
congestions  of  mucous  surfaces  it  is  being  freely  employed,  also  as  a  soothiig 
and  antiphlogistic  application  in  skin  diseases,  to  the  uterus  in  labor,  hjpo 
dermically  for  superficial  neuralgise,  and  locally  for  itching  from  any  cause. 

Rhus  Poisoning  by  either  the  oak  or  ivy,  is  promptly  controlled  by  the  apph- 
cation  of  a  5  per  cent,  solution  or  oleate,  freely  over  the  affected  surface.  It 
gives  instant  relief  from  the  burning  and  itching,  and  speedily  reduces  tk 
dermatitis.     (Observation  by  author) 

As  a  Mydriatic  for  ophthalmological  use.  Cocaine  has  peculiar  qualities  which 
make  it  the  most  serviceable  of  the  class.  The  dilatation  produced  by  k  is 
great,  is  quickly  attained,  lasts  only  12  to  20  hours,  is  promptly  overcome  bf 
the  application  of  Eserine,  and  is  not  accompanied  by  much  photc^iholia. 
The  latter  is  due  to  the  fact  that  the  cocainized  pupil  is  not  rigidly  dilated, 
(as  with  Atropine),  but  reacts  to  light.  The  accommodation,  moreover,  is 
greatly  reduced,  but  not  entirely  paralyzed,  and  is  quickly  regained. 


CAFFEINE,  THEINE,  ETC. 

The  U.  S.  Phar.  of  1880  defines  Caffeine  as  "a  proximate  principle  of 
feebly  alkaloidal  power,  generally  prepared  from  the  dry  leaves  of  Camei&t 
Tkea,  *  *  or  from  the  dried  seeds  of  Coffea  arabica,  *  *  or  from  Goaram, 
and  occurring  also  in  other  plants."  According  to  this,  the  principles  sercr- 
ally  named  Caffeine,  Theine  and  Guaranine,  were  officially  declared  identical, 
and  such  was  the  general  opinion  until  very  recently ;  their  composition  beiog 
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expressed  by  the  formula  C^^^^^Jfi^,  and  the  physiological  action  of  one  being 
accepted  for  the  others.  Recent  investigations,  howeyer,  leave  no  doubt  as  to 
the  non-identity  of  the  iirst  two,  and  some  observers  maintain  that  Guaranine 
also  is  a  separate  body,  distinct  from  either  of  the  others.  For  the  present, 
however,  we  must  look  upon  it  as  identical  with  Caffeine. 

Source  of  Caffeine.  The  seeds  of  CoJ^(fa  aradica,  the  Arabian  Coffee- 
plant,  (nat.  ord.  RubiaceaB),^-of  Paullinia  sorbilis,  Guarana,  (nat.  ord. 
Sapindacese),  and  other  plants  of  different  natural  families,  furnish  the  alkaloid 
Caffeine^  which  is  distinguished  among  alkaloids  by  its  containing  more  nitro- 
gen than  almost  any  other  proximate  vegetable  principle.  The  seeds  of  the 
Coffee-plant  also  contain  sugar,  tannic  acid,  Caffeic  Acid^  etc.  During  the 
process  of  roasting  the  latter  is  partly  converted  into  methylamin,  the  sugar  is 
changed  into  caramel,  and  several  volatile  substances  are  formed,  which  give 
to  coffee  its  peculiar  aroma  and  some  of  its  stimulant  qualities,  and  are  col- 
lectively known  as  Caffeone^  one  of  them  being  called  CaffeoL  The  Caffeine 
of  commerce  is  usually  obtained  from  old  tea-leaves,  and  is  in  reality  Theine. 

Source  of  Theine.  It  is  contained  in  the  leaves  of  Camellia  Tkea,  the 
tea^plant,  a  native  of  China  and  Japan,  and  a  member  of  the  nat  ord. 
Temstromiacese.  The  tea-jplant  also  contains  tannic  acid,  and  a  volatile  oil, 
the  latter  being  most  abundant  in  green  teas. 

Preparations.    The  first  three  are  official. 

Caffeitta,  Caffeine, — ^long,  flexible,  silky  crystals,  soluble  in  75  parts  of  water, 
with  bitter  taste,  but  much  more  soluble  in  water  having  in  solution  the 
Benzoate,  Cinnamate  or  Salicylate  of  Sodium.    Dose,  gr.  j-v. 

Guarana^  Guarana, — a  dried  paste,  prepared,  (in  Brazil),  from  the  seeds  of 
PauUinia  sorbilis,  a  S.  American  climbing  plant  Of  very  uncertain  compo- 
sition as  it  occurs  in  commerce.  Contains  4  to  5  per  cent,  of  Guaranine^ 
an  alkaloid  considered  identical  with  Caffeine.     Dose,  g  j-ij  in  powder. 

Exiractum  Guarana  Fluidum^  Fluid  Extract  of  Guarana, — as  unreliable  as 
the  product  from  which  it  is  made.    Dose,  3  j-ij,  or  more. 

*  CaffeituE  CUras,  Citrate  of  Caffeine  (B.  P.).  A  very  uncertain  mixture,  not 
considered  a  definite  compound.    Dose,  gr.  ij-x. 

*  TTieina,  Theine, — ^that  from  Merck  the  most  reliable.  Its  solubility  in  water 
is  much  increased  by  adding  an  equal  part  of  Sodium  Benzoate,  say  g  j  of 
each  to  the  fluid  J ,  with  gr.  x  of  Sodium  Chloride.  Of  this,  rc\y}  equals 
gr.  yi  of  Theine.  Dose,  gr.  ^-j,  hypodermically,  several  times  a  day,  for 
relief  of  pain. 

Physiological  Actions  of  Coffee.  It  is  a  cerebrospinal  stimulant,  a 
stomachic  tonic  and  a  laxative.     It  is  decidedly  diuretic,  and  when  roasted  it 
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is  somewhat  aotiperiodic  and  highly  antiseptic.  The  green  bean  ptodooa 
very  different  effects  from  those  of  the  roasted  one,  exhibiting  the  actkm  of 
Caffeine  alone,  unmodified  by  that  of  the  empyreumatic  prodacts.  A  tinctmc 
of  green  coffee,  besides  being  an  efficient  diuretic,  has  marked  anti-litfaic 
powers,  and  promotes  the  elimination  of  the  poison  of  gout  from  the  system. 

As  a  beverage,  if  used  with  moderation  G>ffee  assists  digestion,  promotB 
intestinal  peristalsis,  allays  the  senses  of  fatigue  and  hunger,  lessens  tissiK- 
waste  and  consequently  decreases  the  formation  and  excretion  of  urea(?). 
Used  to  excess  it  disorders  digestion,  and  causes  functional  disturbances  of  the 
nervous  system,  shown  by  headache,  vertigo,  mental  confusion,  and  palp&i- 
tion  of  the  heart. 

It  increases  secretion,  blunts  sensation,  exalts  reflex  excitability,  incretses 
mental  activity,  and  may  produce  insomnia  and  great  nervous  restlessness.  It 
first  briefly  stimulates  the  heart  and  raises  arterial  tension,  but  soon  depresses 
both.    The  wakefulness  is  usually  preceded  by  a  brief  period  of  drowaness. 

The  brief  stimulation  of  the  intellect,  consequent  on  drinking  a  cup  of  good 
coffee,  cannot  be  obtained  from  an  infusion  of  raw  coffee,  and  is  probablj  doe 
to  the  volatile  constituents  developed  in  roasting.  Caffeone  opposes  Caffetneii 
its  action  on  the  circulation,  as  it  quickens  the  pulse  and  lowers  arterial  tes- 
sion.  Its  action,  however,  is  of  brief  duration,  and  soon  gives  way  to  tibe 
influence  of  the  principal  constituent.  The  Tannin  is  the  ingredient  wbki 
enables  it  to  produce  dyspepsia,  and  is  most  abundant  in  those  infusions  wbid 
are  kept  a  long  time  on  the  stove  before  being  served. 


llie  Common  Stimulant  Beverages  Compared. 

The  Qualities  possessed  in  common  by  these  substances,  and  for  which 
they  are  so  universally  esteemed  by  mankind,  are  three-fold.  They  all  (i 
retard  the  retrograde  metamorphosis  of  the  body-tissues,  (tissue- waste) ; — thereby 
enabling  the  work  of  the  individual  to  be  done  upon  a  smaller  supply  of  r^ 
parative  material,  (food),  and  with  less  fatigue.  Furthermore,  when  used  in 
moderation,  they  are  all  (2)  more  or  less  stimulating  to  the  mental  processes, 
and  (3)  sedative  to  the  nervous  system. 

This  similarity  of  action  they  owe  to  the  possession  of  principles,  which,  if  not  identicdL 
are  so  closely  related  to  each  other  that  until  very  recently  they  have  been  so  considered 
hoth  by  chemists  and  pharmacologists.  Their  divergence  from  each  other^  in  the  faer 
shades  of  their  action,  depends  most  probably  on  the  existence  in  each  of  differing  arooatic 
and  volatile  principles,  which  modify  the  action  of  the  alkaloid  in  some  degree.  SimOsr 
principles  are  developed  in  them  by  the  various  processes  of  preparation,  (as  roasting,  dry- 
ing, etc.),  all  of  which  have  some  part  in  determining  the  general  action  of  the  bevefafe 
containing  them. 
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Coffee  is  more  stimulating  than  Coca,  and  less  sustaining.  It  is  apt  to  cause 
severe  palpitations  of  the  heart ;  and  may  disorder  digestion,  if  long  stewed. 
The  Coffee-bean  contains  only  0.2  to  0.8  per  cent,  of  Caffeine. 

Tea  {Camellia  TAea)  is  the  most  refreshing  and  stimulating  member  of  the 
group.  Used  to  excess,  it  powerfully  affects  the  stability  of  the  motor  and 
the  vaso-motor  nerves,  the  action  of  the  heart,  and  the  digestive  function, — 
producing  flatulent  dyspepsia,  tremulousness  of  the  limbs,  pallor  of  the  sur- 
face, irregular  cardiac  action,  and  feeble  impulse,  hallucinations,  night-mare, 
anorexia,  headache,  nausea  and  vomiting,  obstinate  neuralgiae — especially  of 
the  supra-orbital  and  occipital  nerves ;  also  constipation,  and  a  pain  in  the 
left  side  are  not  infrequent.  The  condition  of  chronic  tea-poisoning  is 
termed  "  Theism," — and  is  very  often  seen  among  women  of  the  lower 
class  in  cities,  who  do  not  indulge  in  alcoholic  beverages,  but  freely  accept 
the  dominion  of  the  <<  cup  that  cheers  "  and  worse  than  inebriates. 

Mat6  (Jlex  Para£7iayensis,  Paraguay  tea),  is  supposed  to  be  intermediate  in 
its  effects  between  tea  and  coffee.  It  also  contains  Caffeine,  in  the  propor- 
tion of  1.2  percent. 

Guarana  {Paullinia  sorbilis  of  Brazil),  contains  an  alkaloid — Guaranine,  in 
the  proportion  of  5  per  cent.,  which  is  probably  identical  with  Caffeine,  though 
some  think  it  more  analogous  to  Theine.  It  is  especially  noted  for  relieving 
a  nervous  headache,  for  which  purpose  the  official  fluid  extract  may  be  used 
in  doses  of  TT\^xx,  three  or  four  times  daily,  when  the  basis  of  that  prepara- 
tion happens  to  be  of  good  quality. 

Coca,  or  Cuca,  {Erythroxylon  Coca,  see  page  124),  is  more  sustaining  and 
less  of  a  direct  stimulant,  than  either  tea  or  coffee.  The  proportion  of 
Cocaine  in  the  leaves  varies  greatly  in  different  samples,  as  they  occur  in 
commerce. 

Cocoa  (  Theobrdma  Cacao,  the  Chocolate- tree),  is  more  directly  nutritious  than 
any  of  the  group,  containing  a  large  quantity  of  fat,  Oleum  Theobroma 
(cacao-butter),  which  makes  it  difficult  of  digestion  to  many  persons.  Its 
alkaloid.  Theobromine,  is  closely  allied  to  Caffeine,  the  latter  being  consid- 
ered a  Methyl-theobromine.  The  various  preparations  of  this  agent  are 
made  from  the  seeds,  after  the  oil  has  been  expressed  from  them.  They  are 
ground  in  a  mill,  mixed  with  rice,  barley,  sugar,  flour,  etc.,  and  put  up  in 
powdered  form,  called  Cocoa, — ^but  if  flavored  with  vanilla  and  pressed  into 
a  cake,  the  product  is  Chocolate,  The  thin  husks  which  envelope  the  seeds 
are  known  as  <' Shells,^  and  are  used  to  make  a  beverage  similar  to  but 
milder  than  cocoa  or  chocolate. 
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Physiological  Action  of  Caffeine  in  general  terms  is  that  of  a  stimnlaBt 
at  first,  and  subsequently  a  paralyzant,  to  the  nerve-centres  in  the  cex^xmn, 
medulla  and  cord.     In  small  doses  it  quickens  the  action  of  the  heait  and 
raises  arterial  tension ;  stimulates  the  cerebral  functions,  by  increasing  the  sap> 
ply  of  blood  to  the  brain ;  increases  the  respiration  rate  and  the  secretioii  of 
urine.     Larger  doses,  (gr.  v-viij),  often  over-stimulate  the  cerebral  circnlatiaD, 
causing  thereby  great  heaviness  of  the  head,  flashes  of  light  before  the  ejes, 
tinnitus  aurium,  insomnia,  restlessness,  and  even  delirium, — the  pulse  becomii^ 
rapid,  feeble,  irregular  and  intermittent,  and  the   general  body>temperatsit 
elevated,  though  that  of  the  periphery  may  be  lowered.     Large  doses  dqxes 
the  heait  and  respiration,  and  lower  the  blood- pressure ; — ^in  the  smaller  ani- 
mals exalting  the  reflex  excitability  of  the  cord  and  producing  tetanic  conrii- 
sions ; — and  in  lethal  doses  paralyzing  the  cardiac  muscle  as  well  as  its  motor 
ganglia,  but  causing  death  by  paralysis  of  respiration.     It  powerfully  afieds 
muscular  fibre,  both  voluntary  and  involuntary  kinds,  throwing  it  into  t  stte 
of  tetanic  contraction  resembling  rigor  mortis.     If  administered  in  soffidot 
quantity  it  would  doubtless  prove  fatal  to  man, — but  its  lethal  dose  for  koi 
would  be  very  large.     Caffeine  is  excreted  unchanged  in  the  bile  and  niite, 
and  is  a  reliable  hydragogue  diuretic ;  acting  by  stimulation  of  the  secretiBg 
apparatus  in  the  kidney,  as  well  as  by  generally  raising  the  arterial  tensioL 
(Brunton). 

Action  of  Theine,  upon  the  smaller  animals,  agrees  in  most  respects  iri6 
that  of  Caffeine,  except  that  it  requires  much  larger  doses  to  produce  the  suk 
effects.     It  differs,  however,  in  some  important  particulars.     Theine  dtaed^ 
affects  the  sensory.  Caffeine  the  motor  system.   Theine  causes  spasms  and  csfi- 
vulsions,  and  impairs  the  nasal  reflex,  early  in  the  course  of  the  poisoning  pn- 
cess; — while  Caffeine  does  so  late,  if  at  all.    Theine  decreases  the  body-tea 
perature, — Caffeine  increases  it.     Theine  causes  convulsions  in  frogs,  a  pow 
now  denied  to  Caffeine,  though  hitherto  ascribed  to  it.     Both  alkaloids  tend  c 
produce  muscular  contraction,  but  Theine  causes  a  peculiar  rhythmical  cob- 
traction  in  voluntary  muscles,  which  lasts  for  several  hours,  and  seems  to  a£ 
transversely  across  the  fibre,  as  the  muscle  is  elongated  at  each  contractiaL 
In  man,  the  principal  action  of  the  hypodermic  injection  of  Theine  is  the  prs 
duction  of  a  profound  local  ansesthesia  at  and  below  the  point  of  injectioci,' 
acting  therefore  outwards  along  the  nerve-trunk,  and  not  towards  the  ccntrt 
It  does  not  affect  the  motor  apparatus,  nor  does  it  seem  to  produce 


Guaranine  is  generally  considered  as  identical  with  Caffeine,  though 
few  observers  find  in  its  action  a  closer  analogy  to  Theine.     It  affects  bou 
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sensory  and  motor  nerves,  the  sensory  first,  paralyzing  them  from  the  centres 
outwards.  ICb^aim  and  Brucine  act  from  the  periphery  inwards.]  It  causes 
general  hyperaesthesia,  and  subsequently  convulsions  of  spinal  origin, — at  first 
increases  and  afterwards  depresses  respiration  and  the  action  of  the  heart.  It 
seems  to  have  a  stronger  affinity  for  the  sensory  than  for  the  motor  nerves,  and 
hence  resembles  Theine  more  than  Caffeine. 

Theobromine  has  the  formula  C^HgN^O,,  and  is  closely  allied  to  Caffeine, 
ph3rsiologically  and  chemically.  In  fact,  Caffeine  may  be  considered  a  Methyl- 
theobromine,  CyH9(CH,)N402.  During  roasting  the  cocoa-bean  develops  an 
aromatic  principle  which  gives  to  chocolate  its  peculiar  flavor.  In  large  doses 
Theobromine  is  fatal  to  small  animals. 

Therapeutics  of  Caffeine.    Although  without  a  very  extensive  range  of 
usefulness.  Caffeine  is  a  valuable  stimulant  in  many  forms  of  nervous  and 
cardiac  depression,  and  has  proved  especially  efficacious  in — 
Headaches  of  neuralgic  or  nervous  type,  the  pain  being  general  over  the  head, — 

gr.  j  of  Caffeine  every  half  hour,  or  the  fluid  extract  of  Guarana,  in  20-minim 

doses  every  2  or  3  hours. 
Choleraic  Diarrhcea,  and  that  of  phthisis, — it  checks  outward  osmosis  by 

stimulating  the  depressed  nervous  apparatus. 
Dropsy^  cardiac  and  renal, — Caffeine  as  a  diuretic  and  cardiac  stimulant. 
Cervico-brachial  Neuralgia^ — Caffeine  hypoder.,  gr.  j,  increased  to  gr.  v. 
Lithamia  and  Gout^ — a  tincture  of  the  green  bean  has  marked  diuretic  and 
.    antispasmodic  powers,  and  is  very  useful  in  these  conditions. 
Insomnia  of  chronic  alcoholism, — gr.  yi  of  Caffeine  hypodermically. 
Adynamic  Fevers^ — it  may  well  be  used  in  place  of  alcoholic  stimulants. 
Tniermittents^ — Coffee  has  a  curative  reputation  among  the  inhabitants  of  the 

Philippines,  which  is  corroborated  by  the  Dutch  physicians. 
isthma^ — if  not  used  habitually.  Coffee  is  valuable  in  the  paroxysm. 
Opium.  Narcosis, — Caffeine  hjrpodermically,  or  better  still,  strong  black  coffee, 

to  antagonize  the  increasing  torpor  of  the  nervous  centres. 

Therapeutics  of  Theine.    This  alkaloid  is  a  valuable  analgesic,  especially 

o  by  reason  of  its  prolonged  influence  over  sensation.     Its  great  field  of 

mployment  is  in — 

Neuralgia  of  any  kind,  cervico-brachial,  sciatic,  etc.,  doses  of  gr.  ^  to  gr.  ^ 

hypodermically,  are  efficient,  and  may  be  kept  up  as  long  as  required. 

To  make  a  cure,  however,  the  nutrition  of  the  nerves  must  be  attended  to. 

Locomotor  Ataxia^  Lumbago,  etc., — ^it  has  been  used  with  prompt  benefit,  in 

the  same  manner,  promptly  relieving  pain,  without  producing  any  narcotic 

effect.    (Mays). 
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CEREBRAL  DEPRESSANTS. 

ALCOHOLS  and  ALDEHYDES. 

An  Alcohol  is  a  volatile  organic  compound  of  an  organic  radical  and 
Hydroxyl  (HO),  contains  no  N,  has  a  great  affinity  for  water,  and  reacts  witk 
acids  to  form  H^O  and  Ethers.  Alcohols  are  therefore  analogoiis  to  the 
metallic  hydrates,  and  Ethers  to  metallic  oxides  or  salts. 

An  Alcohol  is  obtained  by  distillation  from  the  fermented  prodnct  d 
grape- sugar,  or  some  substance  (as  starch)  easily  converted  into  grape-sugar, 
which  in  the  presence  and  by  the  growth  of  certain  low  vegetable  oiganisas 
(the  yeast-plant,  etc.)  splits  up  into  Alcohol  and  CO,.  It  may  also  be  made 
synthetically  by  shaking  Olefiant  Gas  (C,H^)  with  strong  Sulphuric  Add,  dies 
diluting  and  distilling.     C^H^  +  H,0  =  C,H,0,  Ethylic  Alcohol 

Three  most  important  Alcohols  are  the  following-named,  viz. — 
Methylic  Alcohol,  CH,  -|-  HO  =  CH^,  Methyl  Hydrate,  Wood  Spirit,-Oiie 

of  the  products  of  its  oxidation  is  Methylal,  (see  under  Chloral). 
Ethylic  Alcohol,  CjHj  +  HO  =  C,HeO,  Etiiyl  Hydrate,  Grain  Spirit,  tk 
substance  commonly  styled  "  Alcohol.''  Its  oxidation  products  depend  opoa 
the  rate  of  its  oxidation.  If  very  slowly  it  forms  Aldehyde,  C,H^O,— if 
more  quickly  Acetic  Acid,  CjH^O,, — if  very  quickly,  as  in  burning,  CO,  and 
H^O,  which  are,  in  all  cases,  the  ultimate  products  of  its  continued  oxidatioa 
AmylU  Alcohol,  CgH^  -|-  HO  =  CjHuO,  Amyl  Hydrate,  FusU  Oil,  Pbtato- 
spirit, — also  occurs  in  the  excessive  distillation  of  fermented  grain,  ak]a{ 
with  the  Ethylic  Alcohol.    Its  oxidation  produces  Valerianic  Acid,  C^HnOj. 

An  Aldehyde  is  obtained  from  an  alcohol  by  removing  therefrom  tvo 
atoms  of  hydrogen,  hence  its  name — ^^/(cohol)</if^^</(rogenatum).  Aldehy<ks 
lie  in  chemical  constitution  between  the  alcohols  and  the  acids,  and  have  ^ 
power  of  reducing  silver  salts  in  darkness,  which  is  shared  also  by  living 
protoplasm.    The  principal  aldehydes  are — 

Acetic  Aldehyde,  CjH^O,  Aldehyde,  Ethyl  Aldehyde,  Ethylidene  Oxide,-^ 
colorless,  mobile  liquid,  antiseptic,  locally  irritant,  anaesthetic  when  inhaled, 
and  a  powerful  depressant  of  the  respiration,  so  that  it  is  too  dangcnws 
for  use. 
Paraldehyde,  CjHjjO,, — a  polymeric  form  of  Aldehyde,  and  a  valuable 
hypnotic, — See  under  Chloral. 

A  Ketone  bears  the  same  relation  to  an  Aldehyde  that  an  Ether  does  to  ai 
Alcohol, — ^being  an  aldehyde  in  which  the  hydrogen  has  been  replaced  by  a 
radicaL    The  most  important  Ketone  is — 
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Ifypnone,  C ^  H  5  (CO) (CH  3 ) ,  Phenyl-methyl-acetone.     A  powerful  hypnotic, 
described  under  Chloral,  on  page  142. 

Official  Preparations  of  Alcohol  and  those  in  general  use,  are — 

*  Absolute  Alcohol^  sp.  gr.  0.794.     That  of  the  shops  is  rarely  stronger  than  98 

per  cent. 
Alcohol^  sp.  gr.  0.820,  contains  91  per  cent,  by  weight  of  absolute  Alcohol. 

*  Alcohol^  Rectified  Spirit,  sp.  gr.  0.835,  contains  85  per  cent,  of  absolute  Alco- 

hol. Has  no  Fusil  Oil.  It  is  often  spoken  of  as  "  56  over  proof,'*  meaning 
that  to  reduce  100  volumes  of  it  to  the  strength  of  proof  spirit  requires  56 
volumes  of  water. 

*  Proof  Spirit^  sp.  gr.  0.920,  contains  49  per  cent,  of  Alcohol. 

Alcohol  Diltilum,  sp.  gr.  0.928,  contains  equal  measures  of  Alcohol  and  Water. 

Spiritus  FrumetUiy  Whiskey,  from  rye  or  com,  (U.  S.),  barley  (Scotch),  pota- 
toes (Irish).  It  has  44  to  50  per  cent.,  by  weight,  of  Alcohol,  also  Ethers 
developed  by  the  action  of  Acetic  and  Butyric  Acids  on  the  Alcohol,  and 
traces  of  Fusil  Oil,  even  in  the  best.     It  should  be  at  least  two  years  old. 

Spiritus  Vint  Gallici,  Brandy.  Pale,  colored  by  cask.  Dark,  has  caramel. 
Its  Alcoholic  strength  is  the  same  as  Whiskey,  and  its  Ethers  are  developed 
by  age.  Supposed  to  be  distilled  from  grapes;  but  is  generally  prepared  arti- 
ficially by  adding  to  high  wines  Acetic  or  Nitric  Ether,  Caramel,  and  Log- 
wood or  Catechu,  for  astringency.    It  should  be  at  least  four  years  old. 

Vtnum  Album f  White  Wine.  It  should  contain  10  to  12  per  cent,  by  weight 
of  Alcohol,  and  is  made  by  fermenting  the  unmodified  juice  of  the  grape, 
freed  from  seeds,  stems  and  skins. 

Vtnum  Album  Fortius,  Stronger  White  Wine.  It  should  contain  20  to  25  per 
cent,  of  Alcohol  by  weight ;  and  is  made  by  adding  i  part  of  Alcohol  to  7 
of  Vinum  Album. 

Vtnum  Rubrum,  Red  Wine,  is  made  by  fermenting  the  juice  of  colored 
grapes  with  their  skins.  It  should  contain  10  to  12  per  cent,  by  weight 
of  Alcohol,  and  from  \yi\.o  Z%  P^f  cent,  of  Tannic  Acid. 

^Rum  is  obtained  from  the  distillation  of  fermented  molasses. 

^Gin  is  distilled  from  rye  or  barley,  and  flavored  in  Holland  with  Juniper 
berries  and  Hops ;  in  England  often  with  Oil  of  Turpentine,  various  cheap 
Aromatics,  Acetate  of  Lead,  Sulphate  of  Zinc,  Cayenne  Pepper,  etc.  Pure 
gin  is  an  efficient  diuretic,  from  the  Oil  of  Juniper  contained  in  it,  but  it  is  so 
rarely  obtained  pure  that  other  diuretics  are  better  employed. 

f  yinum  Portense,  Port  Wine,  has  30  to  40  per  cent.  Alcohol.  Is  almost 
impossible  to  be  obtained  pure,  being  usually  made  artificially  and  heavily 
fortified  with  Alcohol. 

'  Vtnum  Xericum,  Sherry,  a  dry  spirituous  wine,  also  generally  made  to  order 
by  the  so-called  rectifiers;  the  process  being  one  of  slow  heating. 
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*  Sparkling  Wines,  Champagne,  Catawba,  etc.,  are  sweet,  being  bottled  beftit 

fermentation  has  ceased ;  have  8  to  1 2  per  cent.  Alcohol,  and  considenbie 
CO3. 

*  Sweet  Wines,  Burgundy,  Tokay,  Muscatel,  Malaga,  Angelica,  Madeiia,  dc^ 

are  of  low  Alcoholic  strength,  6  fo  7  per  cent.,  unless  fortified. 

'''Light  Red  Wines,  Claret,  Red  Rhine,  Concord  Port,  have  5  to  6  per  cat 
Alcohol,  Tannic  Acid,  grape  coloring  matter,  etc. 

*Z>ry  Acid  Wines,  Rhine,  Moselle,  Ohio,  Catawba,  etc.  Fermentaaon  com- 
plete.   Alcohol  5  to  7  per  cent 

*Beer,  by  slow  fermentation,  yeast  falling.     Alcohol  2  to  3  p.  c.  ^ 

*^/f,by  rapid  fermentation,  yeast  floating.     Alcohol  2  to  6  p.  c.  >-  Also 

*  Porter,  Stout,  have  much  coloring  matter.     Alcohol  4  to  6  p.  c  J 

contain  Extract  of  Malt,  COj*  Lactic  Acid,  salts  of  Potassium  and  Sodiim, 
Aromatics,  etc. 

Qualities  necessary  in  a  good  Wine.  Unity  of  taste,  bouquet,  body, 
flavor  and  satisfaction  to  the  palate  of  the  consumer.  The  bouquet  (aroout 
is  due  to  CEnanthic  Ether,  produced  by  the  reaction  of  CEnanthic  Acid  aod 
the  Alcohol. 

Physiological  Actions  of  Alcohol.  It  is  a  cerebral  excitant  and  depte- 
sant,  and  a  narcotic  poison.  It  is  anaesthetic,  antiseptic,  and  anti-parasitic,i 
mild  counter-irritant,  and  coagulates  albumen  by  abstracting  its  water.  It  is 
very  diffusible,  partly  oxidized  by  the  organism,  partly  excreted. 

In  Small  Doses  Alcohol  relaxes  the  vessels,  stimulates  the  gastric  gUfi^ 
promotes  appetite  and  digestion,  lessens  the  elimination  of  waste  prodod^ 
(Urea  and  COj)*  causes  a  subjective  sensation  of  heat,  and  slightly  raises  ^ 
body  temperature.  It  briefly  stimulates  the  heart,  prolonging  its  systole  aai 
reducing  the  length  of  the  diastole,  and  increases  the  functional  activity  of  ^ 
the  organs.  A  portion  is  oxidized  by  the  organism  (  ^  iss  in  24  houis?),7i^ 
ing  force,  which  is  utilized  as  nervous,  muscular  and  glandular  power. 

The  continued  use  of  small  or  moderate  doses  congests  the  stomach  o^ 
liver,  over-stimulates  the  gastric  glands  and  the  hepatic  cells  to  the  prodoctki 
of  pathological  secretions,  causes  gastric  catarrh  and  morning  vomitii^  ^ 
mucus,  and  impairs  digestion.  By  irritation  it  sets  up  hjrperplasia  of  the  ^ 
mucous  connective  tissue  (sclerosis),  especially  in  the  stomach,  brain,  kidoei^ 
and  liver  (cirrhosis) ;  produces  fatty  degeneration  (steatosis)  of  the  blood,  iif 
arterial  walls,  and  the  various  organs ;  and  depresses  the  heart  and  the  arteia- 
tension.  Epilepsy,  paraplegia,  amaurosis  and  insanity  may  result  from  the  loo$ 
continued  use  of  spirits,  Alcohol  having  an  especial  affinity  for  the  nervous  sp* 
tem.    The  malt  liquors  (beer,  ale,  etc.,)  are  less  prone  than  the  spiritooos  ^ 
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affect  the  brain,  but  are  very  apt  to  set  up  fatty  degeneration  of  the  liver  and 
heart. 

In  Large  Doses  Alcohol  precipitates  pepsin  and  destroys  its  activity  as  a 
ferment,  arrests  digestion,  produces  exhilaration,  intoxication,  hallucinations, 
delirium,  muscular  inco5rdination,  depression  of  the  heart,  lowered  arterial 
tension  and  body  temperature,  abolished  reflexes  and  coma. 

A  Toxic  Dose,  after  a  very  brief  period  of  excitement,  produces  insensibility, 
stertorous  breathing,  dilated  or  contracted  pupils,  complete  muscular  resolution, 
and  death  by  paralysis  of  the  heart  and  respiration. 

Alcohol  is  a  food  within  narrow  limits;  ^iss  per  diem  (?)  is  the  quantity 
which  the  adult  organism  can  oxidize ;  more  than  this  is  a  poison  (?),  setting 
up  structural  changes  in  the  organs,  and  lowering  the  resistance  power  of  the 
body  to  morbific  influences.'  It  has  frequently  caused  an  intractable  form  of 
phthisis.  The  very  young  and  the  very  old  bear  more  Alcohol  relatively  than 
the  adult    Alcohol  has  been  proven  to  exist  normally  in  the  human  organism. 

Morbid  Conditions  with  which  Acute  Alcoholism  may  be  Confounded. 
Apoplexy,  opium  narcosis,  concussion  of  the  brain,  and  even  acute  pneumonia. 
The  differential  diagnosis  is  impossible  to  make  in  the  state  of  deep  coma. 
The  pupils  are  not  a  trustworthy  indication,  as  in  alcoholism  they  may  be  either 
dilated  or  contracted. 

Treatment  of  Acute  Alcoholism.  Evacuate  the  stomach.  Ammonia 
inhalation  cautiously,  warmth  to  the  extremities,  cold  affusion  to  the  head, 
faradism  of  the  muscles  of  respiration. 

Therapeutics.    Though  decidedly  injurious  in  health,  in  disease  Alcohol 
is  a  most  valuable  agent  for  appropriate  cases.    In — 
Vomiting  of  yellow  fever,  sea-sickness,  etc., — Iced  Champagne  is  useful. 
Atonic  Indigestion  of  nervous  and  depressed  subjects, — cautiously,  lest  the 

alcohol  habit  form. 
J^AtkisiSf — it  does  good  if  it  promotes  digestion  and  assimilation ;  otherwise  it 

is  very  injurious. 
Cholera  Infantum^  Diarrheea^  etc., — Cognac  Brandy  in  full  doses  is  generally 

an  efficient  agent. 
Cardiac  Failure^ — Brandy  in  small  doses  repeated  as  fast  as  oxidized. 
Chloroform  Amssthesia, —  JWJ  °^  Whiskey  beforehand,  to  sustain  the  heart, 

and  prolong  the  chloroform  narcosis. 
J^oisoning  by  cardiaC  depressants  and  snake-venom, — Alcohol  freely,  to  sustain 

the  heart.     In  snake  poisoning  it  is  given  ad  libitum. 
Diphtheria^ — ^Whiskey  or  Brandy  in  small  doses  frequently  from  the  commence- 
ment, and  dilute  Alcohol  sprayed  into  the  throat,  is  very  efficient  treatment. 
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Adynamic  Fevers^ — Small  doses  frequently  are  often  of  great  value. 
Gonorrhasat — Niemeyer  did  a  lucrative  business  by  treating  this  affection  villi 

injections  of  Tannic  Acid  in  Port  Wine. 
Insomnia  from  cerebral  anaemia, — may  be  prevented  by  small  doses  at  bedtine 

of  some  alcoholic  stimulant. 
Delirium  Tremens  is  relieved  by  small  doses  of  Alcohol  with  aliment,  vbes 

due  to  failure  of  the  stomach  to  appropriate  food. 
Wounds, — no  better  dressing  than  strong  Alcohol,  to  prevent  patrefactkn  lai 

protect  the  surface  by  coating  it  with  a  coagulum  of  its  albumen. 
Bed  Sores  if  threatening, — Alcohol  locally,  to  harden  the  tissue. 
Coids,  from  exposure,  may  be  prevented  by  small  doses  of  Alcohol,  to  restore  tkl 

balance  of  the  circulation  and  prevent  internal  congestions,  by  relaxingtll 

vessels  of  the  periphery. 

^THBR,-— Ether. 

The  substance  improperly  called  ** Sulphuric  Ether"  or  <* Ether**  is 
Ether,  or  the  Oxide  of  Ethyl,  C^HjoO.     It  is  a  derivative  of  Ethylic  Al 
prepared  by  its  distillation  with  Sulphuric  Acid,  the  latter  body  deh 
the  Alcohol  and  remaining  in  the  retort.     (C,HjO),  —  H,0  =  Cfiyp, 

Properties.    Ether  is  a  volatile,  colorless,  inflammable  liquid,  lighter 
water ;  its  vapor  being  heavier  than  air,  and  forming  therewith  a  highly 
sive  mixture.     It  is  a  solvent  of  oils,  fats,  resins,  caoutchouc,  gutta  percha, 
many  other  substances. 

Official  Preparations  and  Chemical  Analogues. 
jEther,  sp.  gr.  0.750,  contains  about  26  per  cent  by  weight  of  Alcohol  aodi 

little  Water. 
JE,ther  Fortior^  Stronger  Ether,  sp.  gr.  0.725,  Ethyl  Oxide,  Cfi^fi.    Wrongi* 

called  "  Sulphuric  Ether.**     Contains  about  6  per  cent,  of  Alcohol,  and  i 

little  Water. 
/Ether  Aceticus,  Acetic  Ether,  sp.  gr.  0.890,  Acetate  of  Ethyl,  C^HgO^    Uki 

in  making  the  Spiritus  Odoratus,  and  the  Tinctura  Ferri  Acetatis. 
^Sulphuric  Ether,  properly  so  called,  Ethjrl  Sulphate,  QHj^O^. 
*  Nitrous  Ether,  Ethyl  Nitrite,  CjHjNO,.    A  solution  of  this  in  Alcohol  is  v 

well-known  diuretic  and  diaphoretic — Spiritus  ./Etheris  Niirosi,  Spirit  «j 

Nitrous  Ether,  Sweet  Spirit  of  Nitre, — Dose  n\^v-3ij. 
Spiritus  Miheris,  Spirit  of  Ether,  ^v-^j-     Ether  30  parts,  Alcohol  7a 
Spiritus  JEtheris  Compositus,  Compound  Spirit  of  Ether,  Hoffman's  Anodp 

contains  Alcohol  67,  Ether  30,  Ethereal  Oil  3.     Dose  IT\,v-3J. 

Anaesthetic  Mixtures, — have  Ether  3  parts.  Chloroform  a  or  i.  Alcohol  I. 
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Physiological  Actions.  Ether  b  anodyne,  antispasmodic,  diaphoretic, 
and  anthelmintic,  a  cardiac  and  cerebral  stimulant,  an  anaesthetic,  and  a  nar- 
cotic poison.  Administered  internally  it  is  one  of  the  most  powerful  secretion- 
stimulants  known,  acting  especially  on  the  secretions  of  the  stomach,  salivary 
glands,  and  pancreas.  On  the  cerebrum  and  the  motor  and  sensory  nerves,  its 
action  is  similar  to  that  of  alcohol,  but  more  prompt  and  less  protracted.  It  is 
eliminated  quickly,  chiefly  by  the  lungs. 

Inhaled,  it  produces  at  first  faucial  irritation,  a  sense  of  strangulation,  and 
cough,  then  a  stage  of  excitement  (cerebral  intoxication),  in  which  the  face  is 
flashed  and[  the  respiration  and  pulse  are  quickened.  A  tetanic  convulsive 
stage  generally  follows,  the  face  being  cyanosed,  the  muscles  rigid,  the  respi- 
ration stertorous.  This  soon  subsides,  and  complete  insensibility  is  established, 
the  muscles  being  relaxed,  and  the  reflexes  abolished.  The  cerebral  functions 
are  suspended,  the  lower  centres  in  the  medulla  continuing  to  carry  on  the 
processes  of  respiration  and  circulation.  If  the  inhalation  be  continued  these 
too  become  paralyzed,  death  usually  resulting  from  slow  paralysis  of  respiration, 
the  heart  pulsating  long  after  breathing  has  ceased.  [Chloroform  usually  para- 
lyzes the  heart.]  Atropine  hypodermically  is  the  best  antagonist  to  the  toxic 
effects  of  ether. 

Nitrous  Ether  is  a  mild  diaphoretic,  a  carminative,  and  a  most  efficient 
diuretic. 

Therapeutics.    When  diluted  with  Alcohol,  Ether  mixes  readily  with 

Water,  and  may  be  administered  internally  in — 

Indigestion  of  Fats ^  and  to  aid  the  digestion  of  Cod-liver  Oil. 

Gastralgia,  Colic y  Flatulence,  etc^ — Hofifman's  Anodyne  is  admirable. 

Hepatic  Colic, — Durande^s  solvent  remedy  consists  of  Ether  and  Turpentine, 
and  is  supposed  to  dissolve  hepatic  calculi. 

With  Opium, — ^to  counteract  the  drying  up  effects  of  that  drug. 

Syncope  is  promptly  met  by  Hoffman's  Anodjme. 

Hysteria,  the  paroxysm  and  flatulence,  are  quickly  relieved  by  Ether. 

Cholera,  the  algid  state, — Ether  has  been  well  used  subcutaneously. 

Neuralgia, — Ether  injected  into  the  vicinity  of  the  affected  nerve. 

Local  AncBsthesia  by  Ether-spray,  affords  great  relief  in  neuralgia  of  superficial 
nerves,  lumbago,  spinal  irritation,  chorea;  and  in  minor  surgical  operations 
it  is  a  valuable  method,  but  now  displaced  by  Cocaine. 

As  an  AncBSthetic, — Ether  is  less  prompt  in  action  but  much  safer  than  Chloro- 
form, as  it  never  paralyzes  a  healthy  heart.  It  has  its  necrology,  however, 
some  27  deaths  being  reported  as  undoubtedly  caused  by  it,  besides  several 
which  occurred  some  hours  after  the  anaesthesia.  Ether  should  be  inhaled 
in  as  concentrated  a  form  as  possible,  and  will  then  produce  insensibility  in 
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3  to  8  minutes.  If  a  light  be  in  the  room  it  should  be  high  above  the  pideaL 
A  grate-fire  or  gas  stove  in  the  vicinity  is  very  dangerous.  [CompBC 
Chloro/orm.'\ 

CHLOROPORMUM,— Chloroform. 

Chloroform  is  the  Ter-chloride  of  Methyl^  or  Methylic  Eiher,  CHO, 
prepared  by  the  action  of  Chlorinated  Lime  upon  Alcohol.  It  was  discovered 
by  Samuel  Guthrie,  of  Sackett's  Harbor,  N.  Y.,  in  1 831. 

Properties.  It  is  a  colorless,  neutral  fluid,  practically  non-inflammabk, 
soluble  in  alcohol,  ether,  olive  oil  and  turpentine,  and  200  of  water.  Its  density 
and  weight  are  about  four  times  those  of  air.  It  dissolves  caoutchouc,  gBdi 
percha,  oils,  fats,  resins,  many  of  the  balsams,  and  most  of  the  alkaloids. 

Preparations. 

Chloro/drmum  Venale^  Crude  Chloroform, — sp.  g^r.  at  least  1470.     For  kxal 
use.    Contains  hydrocarbons,  free  chlorine,  acids,  etc. 

Chlorofdrmum  Purificaium^  Purified  Chloroform,  sp.  gr.  at  least  1^85.    Dok. 
n\^j-3ss,  diluted,  internally; — 3J-3J  ^y  inhalation. 

Spiritus  Chloroformif  Spirit  of  Chloroform,  Chloroform  10  parts  to  90  of 
Alcohol.    Dose,  n^^v-^j  ij  well  diluted. 

Mistura  Chloroformi^  Chloroform  Mixture.  Dose,  ^j-^J*  Chlorofonn  ! 
parts.  Camphor  2,  Albumen  10,  Water  80. 

Linimentum  Chloroformiy  Chlorofonn  Liniment, — ^has  of  Chlorofonnit 
Venale  40  parts,  Linimentum  Saponis  60.    An  anod3me  for  local  use. 

*Linifnenium  Chloroformi  Compositumt  Compound  Chlorofonn  LinimeDL- 
Chloroform  I,  Oil  of  Turpentine  I,  Laudanum  )^,  Tinct.  Aconite  %,  Soi? 
Liniment  2  parts  by  volume.    An  excellent  anodyne  applicatk>n. 

*  Chlorodyne^  Chlorod3me, — A  secret  and  very  dangerous  proprietary  prepin^ 
tion,  supposed  to  contain  Chloroform,  Ether,  Morphine,  Cannabis  India 
Hydrocyanic  Acid,  Treacle,  etc.  Dose,  n\^v-xxx.  Imitations  are  prqttiti 
by  several  manufacturing  drug-houses,  and  are  sold  under  the  names  CkU^ 
anodyne^  Elixir  Chloroformi  Composittis^  etc.  A  comparison  of  the  pob- 
lished  formulae  of  ten  dififerent  samples,  shows  that  they  contain  Morphioe 
in  various  proportions,  namely  from  }^  gr.  to  8^  grains  in  the  fluid  J  ;- 
or,  taking  the  average  dose  at  TT\^xv,  the  contained  quantity  of  Morphie 
would  vary  from  gr.  yjj  to  gr.  %  per  dose.  A  similar  preparation  « 
introduced  into  the  last  edition  of  the  British  Pharmacopoeia,  under  the  titii 
Tinctura  Chloroformi  et  Motphina,  of  which  each  lo-minim  dose  coc 
tains  1T\,i  1^  of  Chloroform,  gr.  ^  of  a  Morphine  salt,  and  Tt^^  of  Dili* 
Hydrocyanic  Acid,  with  other  ingredients. 
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*  Anasihetic  Mixtures,  That  of  Nussbanm  kas  of  Ether  3  parts.  Chloroform  i , 
Alcohol  I.  Another,  much  used,  contains  of  Ether  3  measures,  Chloroform 
2,  Alcohol  I. 

Actions  of  Chloroform  compared  with  those  of  Ether.  Chloroform 
is  much  more  irritant  to  the  mucous  membranes,  and  causes  violent  gastro- 
enteritis if  swallowed  undiluted.  It  is  less  of  a  stimulant,  and  more  depressant 
to  the  heart  and  circulation.  It  clots  the  blood  outside  the  body,  making  a 
mass  like  sealing-wax.  A  large  dose  swallowed  has  caused  death.  Inhaled^ 
it  is  much  more  dangerous  than  Ether,  from  its  direct  paralyzant  effect  on  the 
heart.  Its  vapor  requires  admixture  with  96)^  per  cent.  (?)  of  air  to  produce 
anaesthesia  with  safety.  Its  vapor  is  less  irritant,  however,  to  the  air  passages, 
uninflammable,  more  pleasant,  more  prompt  in  action,  has  a  shorter  stage  of 
excitement  and  a  more  profound  narcosis,  and  does  not  cause  so  much  vomit- 
ing. About  500  fatal  cases  from  its  inhalation  are  now  reported,  none  of  which 
were  in  obstetrical  practice.  Chloroform  mortality  is  I  in  3,000;  Ether  mor- 
tality, I  in  16,000.  Death  from  Chloroform  inhalation  is  almost  always  sud- 
den, and  by  cardiac  paralysis, — from  Ether  it  is  slow  and  usually  by  paralysis 
of  respiration. 

Modes  of  Dyini^  from  Anaesthetic  vapors,  (i)  Death  may  occur 
early  in  the  inhalation,  from  sudden  paralysis  of  the  cardiac  ganglia.  Or  by 
a  small  quantity  of  Chloroform  given  for  minor  operations  the  cerebral  hemis- 
pheres may  be  suspended,  but  not  the  basal  or  medullary  ganglia,  permitting  the 
irritation  of  a  sensory  nerve  (especially  the  5th)  to  transmit  reflex  inhibition 
over  the  pneumogastric  upon  the  heart,  thus  arresting  the  action  of  its  motor 
ganglia.*  The  state  of  incomplete  anaesthesia  is  always  a  dangerous  one  in 
which  to  perform  any  operation,  especially  when  the  5th  nerve  is  implicated 
therein,  as  in  the  extraction  of  teeth. 

(2)  In  the  stage  of  rigidity,  from  fixation  of  the  respiratory  muscles,  the 
blood  backing  up  on  the  venous  side  and  arresting  the  heart's  action. 

(3)  In  the  stage  of  complete  relaxation,  by  paralysis  of  respiration ;  or  by 
paralysis  of  the  tongue,  causing  obstructed  respiration. 

(4)  In  the  same  stage,  by  paralysis  of  the  cardiac  ganglia. 

(5)  From  depression  of  the  frmctions,  or  shock,  in  the  anaesthetic  state,  or 
afterwards. 

Contra-indications  for  the  use  of  Anaesthesia.  Fatty  degeneration  or 
dilatation  of  the  heart,  kidney  disease,  emphysema  of  the  lungs,  very  enlarged 

•  The  author  has  seen  the  heart  stopped  by  the  irritation  produced  by  the  operation  of 
vaccination.  The  subject  was  a  young  man,  having  a  weak  heart,  but  otherwise  in  i>erfect 
health. 
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tonsils,  tumor  of  the  braiD,  and  chronic  alcoholism — particularly  the  fiistmd 
last  named. 

Treatment  of  Dangerous  Ssrmptoms.  The  vapor  should  be  withdnn 
and  the  patient  inverted,  head  downwards,  if  cardiac  failure  occurs.  Draviog 
the  tongue  forwards,  artificial  respiration,  and  faradization  of  the  respintoiy 
muscles,  if  breathing  ceases.  Warmth  to  the  body  and  limbs.  Atropine)!] 
hypodermic  injection. 

If  swallowed,  the  stomach  should  be  evacuated,  and  the  case  treated  ts  ok 
of  poisoning  by  an  irritant.     There  is  no  chemical  antidote. 

Therapeutics  of  Chloroform.    It  is  used  for  the  same  conditioDS  is  is 
Ether,  and  is  much  employed  locally  in  liniments,  as  a  rubefacient  and  us- 
dyne,  as  in — 
Rheumatic  and  Neuralgic  Pains  of  chronic  character, — ^with  Oil  of  Tnrpo- 

tine  or  Camphor,  in  a  soap  liniment.  See  Linim.  Chlorof.  Comp.  p.  13S. 
Cholera^ — the  Spirit,  or  Chlorodyne,  has  been  more  efficacious  in  true  cholen 

than  any  other  single  remedy. 
Respiratory  Neuroses,  as  hay  fever,  spasmodic  asthma,  reflex  cough,  etc— 6t 

vapor  of  3  j  of  the  Spirit  inhaled  from  hot  water. 
Sciatica,  Tic-douloureux  and  other  neuralgias  of  important  nerves, — the  d«f 

injection  of  n\^v-xv  (?)  of  pure  Chloroform  into  the  vicinity  of  the  nenti 

most  efficient  treatment  (Bartholow).     In  my  only  case  it  caused  dangerce 

local  disturbance  (H.  C.  Wood). 

As  an  Ancesthetic  its  use  is  lessening  every  year  in  faVor  of  Ether,  except  c 
obstetrical  practice  and  for  young  children.  Its  vapor  being  four  times  deosc 
and  heavier  than  air,  and  its  effective  use  requiring  not  more  than  3)^  pff 
cent.  (?)  of  Chloroform  vapor,  its  administration  requires  most  careful  maQ3g^ 
ment.  Dr.  Sayre  ignores  the  foregoing  rule  and  always  shuts  off  all  atsts- 
pheric  air,  claiming  a  more  complete  anaesthesia  from  a  very  small  quaotc; 
(n\^xv-xx)  of  Chloroform. 

An  ounce  of  Brandy,  and  a  subcutaneous  injection  of  Morphine,  gT*  i  i^ 
Atropine,  gr.  -^^  twenty  minutes  before  commencing  the  inhalation,  0 
means  of  great  utility  in  sustaining  the  heart  and  respiration,  and  in  renderii 
the  anaesthesia  more  profound. 


CARBONEI  BISULPHIDUM,— Bisulphide  of  Carbon. 

Properties.  Bisulphide  of  Carbon  (CS,)  is  a  clear,  colorless,  diffiiai 
neutral  liquid,  highly  inflammable,  vaporizes  at  ordinary  temperatures  ;  insoi 
ble  in  water,  but  soluble  in  alcohol,  ether,  chloroform,  and  oils.     It  is  an  d 
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cient  anaesthetic,  but  of  horribly  offensive  odor.     It  may  be  administered  in 
doses  of  n\,ss-j,  internally. 

Physiological  Actions.  Being  largely  used  in  the  arts,  its  effects  are  often 
seen  in  the  operative  class.  Its  vapor  produces  headache,  vertigo,  emaciation, 
incoordination  of  movements,  and  depression  of  all  the  special  senses,  with 
impaired  sensation  and  motility.  Inhaled,  it  excites  violent  coughing,  and 
produces  anaesthesia,  characterized  by  muscular  rigidity,  but  it  is  a  powerful 
cardiac  paralyzant,  and  hence  extremely  dangerous  as  an  anaesthetic.  In  doses 
of  gtt.  iij  it  produces  severe  nausea  and  vomiting,  with  a  sensation  of  heat  in 
the  stomach,  and  a  rapid  and  weak  heart. 

Therapeutics.  It  may  be  used  in — Irritable  Ulcers^ — as  a  local  applica- 
tion to  set  up  a  substitutive  inflanmiation,  which  replaces  the  original  disease. 
Gastralgia,-^o»6%  of  ll^^ss  have  been  serviceable.  Gastric  Cancer^ — it  alle- 
viates the  pain.    Nausea  and  Vomiiing  are  relieved  by  n\,ss  doses. 

CHLORAL,  CROTON-CHLORAL,  ETC. 

Chloral  itself  is  Tri-chlor-aldehyde,  C,HQ,0,  an  unstable,  oily,  colorless 
flaid,  formed  by  the  action  of  Chlorine  upon  Alcohol.  Its  hydrate,  the  official 
"  Chloral,"  CjHCljO,  H,0,  is  a  white  crystalline  solid,  soluble  in  Alcohol, 
Water,  and  Glycerin,  and  is  decomposed  by  alkalies  into  Chloroform  and  a 
Formiate  of  the  alkaline  base.  Its  dose  is  gr.  ij-xx  or  more,  but  poisonous 
symptoms  have  followed  the  administration  of  gr.  xxx,  and  in  one  case  after 
only  gr.  vijss.  When  tolerance  has  been  established  by  habitual  use,  as  much 
as  ^iij  have  been  taken  daily,  for  months. 

Analogues  of  ChloraL 

*Croton-chloral,  C^H5CljO,HaO,  Butyl-chloral  Hydrate  (B.  P.)»  — a 
crystalline  body  formed  by  acting  on  Aldehyde  with  Chlorine.  It  is  sparingly 
soluble  in  water,  (i  in  lOo),  but  is  readily  so  in  glycerin  (i  in  4).  In  action  it 
closely  resembles  Chloral,  but  is  feebler,  less  depressant  to  the  heart,  and  gen- 
erally less  poisonous,  but  more  disagreeable  to  the  taste.  It  is  said  to  specifically 
affect  the  fifth  nerve,  and  to  cause  anaesthesia  over  its  distribution  long  before 
producing  general  anaesthesia  (Liebreich).     Dose,  as  hypnotic,  gr.  v-xx. 

^Paraldehyde,  CgH^jOj, — a  polymeric  form  of  Aldehyde,  if  represented 
thus  (CjH^O),.  Occurs  as  a  strong- smelling,  bad-tasting  fluid,  soluble  in  8 
parts  of  water.  It  is  a  reliable  hypnotic  of  about  one-half  the  power  of  chloral, 
learing  behind  no  unpleasant  effects  except  a  very  disagreeable  odor  to  the 
breath.  In  medicinal  doses  it  slows  and  strengthens  the  heart,  but  in  very 
large  dosage  it  is  paralyzant  to  both  heart  and  respiration.     It  occasionally 
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causes  an  erythematous  eruption,  and  may  give  rise  to  cerebral  congestion  and 
vaso-motor  paralysis,  if  used  for  any  long  period.  Dose,  li\,xxx-^j  in  water, 
syrup,  etc., — n\^  being  about  the  average  hypnotic  dose. 

*H3rpnone,  CjH5(CO)(CHj),  PhenyUmethyl-acetoney — a  member  of  the 
Ketones,  (see  ante^  page  132),  occurring  above  70°  F.  as  a  colorless,  mobile 
liquid,  having  a  strong  almond  and  orange  odor.  It  is  insoluble  in  water  or 
glycerin,  and  is  best  given  in  capsules.  It  is  a  hypnotic,  of  only  moderate  inten»ty, 
but  said  to  be  especially  useful  in  th  e  insomnia  of  alcoholism.  Its  use  is  devoid  of 
danger,  and  leaves  behind  no  unpleasant  effects,  except  a  disagreeable  odor  of 
the  breath,  the  drug  being  eliminated  by  the  lungs  as  well  as  by  the  kidneys. 
In  very  large  dosage  it  has  induced  coma,  followed  by  paralysis  of  the  heart 
and  respiration.     Dose,  TT\^v-x,  in  capsule,  n\,vij  to  n\,viij  being  usually  required* 

*Amylene  Hydrate,  C5H13O,  Dimethyl- ethylcarbinol^  —  a  tertiary 
alcohol,  occurring  as  a  clear,  colorless  fluid,  of  peculiar  odor,  soluble  in  8  of 
water  and  readily  miscible  with  alcohol.  It  is  one  of  the  most  valuable 
hypnotics,  in  power  standing  between  chloral  and  paraldehyde,  but  being 
much  more  agreeable  to  the  taste  and  safer  than  either  of  those  agents.  Its 
action  is  exerted  chiefly  on  the  cerebrum  in  doses  sufficient  to  produce 
profound  narcosis;  and  in  medicinal  doses^  it  leaves  behind  no  unpleasant 
effects,  and  has  no  perceptible  influence  on  the  heart  or  respiration.  By  very 
large  dosage  the  medullary  centres  are  paralyzed,  including  those  governing 
respiration  and  cardiac  action.     Dose,  3J~3Jss. 

*Urethane,  NHjCOjCjHg,  Ethyl  Carbamate^ — occurs  in  crystals  which 
are  readily  soluble  in  water,  with  scarcely  any  taste  or  odor.  It  is  devoid  of 
irritant  action,  and  may  be  administered  hypodermically.  It  is  a  pure  hypnotic, 
but  not  so  reliable  as  paraldehyde  or  chloral ;  neither  does  it  affect  the  circula- 
tion nor  depress  (but  rather  stimulates)  the  respiration.  It  acts  directly  on  the 
cerebrum,  causing  a  sleep  which  closely  resembles  the  normal,  and  has  no 
unpleasant  after-effects.  In  very  large  doses  it  slows  the  heart,  lowers  the  tem- 
perature, and  induces  muscular  resolution  and  general  anaesthesia.  In  small 
animals  it  effectually  antagonizes  the  action  of  Strychnine.  Dose,  gr.  xv— ^j, 
an  average  hypnotic  dose  being  gr.  xxx ;  but  it  is  best  given  in  5 -grain  doses 
repeated  frequently,  as  a  large  dose  may  cause  vomiting. 

♦Mcthylal,  CH2(OCH8)2>  Methylene  di-methy I  Ether^—^ne  of  the  pro- 
ducts of  the  oxidation  of  Methylic  Alcohol,  occurring  as  a  volatile,  mobile  liquid 
of  pleasant,  aromatic  odor  and  taste,  readily  soluble  in  water,  alcohol,  etc  It 
is  a  local  anaesthetic,  and  an  efficient  hypnotic,  producing  a  deep  sleep  of  short 
duration,  with  more  or  less  general  anaesthesia  and  lowered  reflex  excitability. 
It  b  depressant  to  the  heart,  respiration  and  body  temperature,  but  in  medicinal 
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doses  does  not  leave  any  bad  after>effects.    Dose,  per  orem^  n\^iv-v,  repeated 
thrice  at  short  intervals. 

*Hyoscinae  Hydrobromas,  HydrobromtUe  of  Hyoscine^—^nit^  antt^  page 
1 1 6) — is  an  efficient  hypnotic,  with  the  advantage  of  being  tasteless,  and 
having  a  veiy  small  dose,  (gr.  ^),  so  that  it  may  be  given  in  tea,  coffee,  etc. 
It  is  apt  to  affect  the  head  afterwards,  and  soon  loses  its  power  by  repetition. 
In  large  doses  it  is  a  dangerous  respiratory  depressant 

*Cannabiiii  Tannat,  Tannate  of  Cannabint — (see  ante,  page  122), — is 
not  more  reliable  than  the  Extract  of  Cannabis  Indica,  though  devoid  of  the 
exciting  qualities  of  the  latter  preparation.  Dose,  as  a  h3rpnotic,  gr.  ij~x,  the 
average  being  g^r.  v.  Fronmilller  considers  it  a  very  useful  hypnotic,  powerful 
and  not  dangerous,  not  disturbing  the  secretions,  nor  leaving  unpleasant  after- 
effects, if  used  in  proper  doses. 

Physiological  Actions  of  Chloral.  It  is  essentially  a  hypnotic,  also  a 
depressor  of  the  cerebro-spinal  centres,  antispasmodic,  antiseptic,  antiferment, 
counter-irritant,  and  prevents  the  coagulation  of  fibrin.  It  is  more  hypnotic 
than  Chloroform,  and  less  anaesthetic.  Used  hypodermically  it  is  actively 
irritant,  and  produces  extensive  sloughing  of  the  tbsues. 

The  taste  of  Chloral  is  hot  and  pungent ;  if  used  ia  large  doses  or  in  strong 
solutions  it  may  excite  gastritis,  with  nausea  and  vomiting.  After  a  brief 
period  of  stimulation  it  depresses  the  heart  and  arterial  tension,  diminishes 
oxidation,  and  lowers  the  body  temperature.  On  the  brain  it  has  a  selective 
action ;  by  inducing  cerebral  anaemia  it  produces  a  deep  sopor,  very  like  normal 
sleep,  from  which  the  patient  may  be  awakened  but  immediately  falls  asleep 
i^in,  and  is  not  followed  by  headache  or  depression.  In  some  persons  instead 
of  sleep  it  causes  headache,  insomnia  and  delirious  excitement.  It  is  not 
an  anodyne,  as  it  does  not  affect  the  conductivity  of  the  sensory  nerves, 
and  does  not  interrupt  the  transmission  of  pain,  but  by  overwhelming  the 
centres  prevents  the  consciousness  of  pain,  and  is,  therefore,  only  indirectly 
an  anaesthetic. 

A  Large  Dose  produces  profound  narcotism,  abolishment  of  the  reflexes  and 
of  sensibility,  and  complete  muscular  relaxation,  with  a  great  fall  of  temperature. 
Death  may  result  in  the  chloral  sleep,  from  paralysis  of  the  cardiac  motor 
ganglia  and  the  respiratory  centre,  or  by  sudden  failure  of  the  heart  in  cases 
of  fatty  degeneration,  or  in  old  drunkards. 

The  Chloral  Habit.  Chloralism  is  a  state  of  marked  anaemia,  its  subjects 
presenting  a  weak,  irritable,  often  irregular  heart,  deranged  liver  function, 
jaundice,  bileless  stools,  perhaps  purpura  and  sloughing  of  a  finger,  from 
decreased  blood  supply.    Its  votaries  are  on  the  border  of  insanity,  excitable, 
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uncontrollable  in  speech  and  action,  talking  in  a  silly  manner  and  very  volubly. 
Many  cases  of  insanity  result  from  the  chloral  habit. 

Action  of  Chloral  on  the  Blood.  It  difluses  rapidly  into  the  blood,  which, 
being  an  alkaline  fluid,  partially  decomposes  it,  setting  Chloroform  free  (?). 
It  crenates  the  zed  corpuscles,  and  in  large  quantities  destroys  the  leucocytes. 
It  increases  the  fluidity  of  the  blood,  producing  an  anaemic  condition.  It  is 
excreted  by  the  kidnejrs,  partly  unchanged,  but  chiefly  as  Uro-chloralic  Add, 
producing  some  diuresis; — also  by  the  skin,  causing  various  eruptions  if  long 
used. 

Toxicology  of  Chloral.  Atropine  antagonizes  its  cardiac,  respiratory  and 
spinal  depression,  and  should  be  given  in  small  doses,  frequently  repeated, 
until  its  effects  are  apparent.  Morphine  given  with  chloral  prevents  the  ten- 
dency to  cardiac  failure,  while  synergistic  to  its  hypnotism.  Chloral  is  the 
antagonist  to  Strychnine^  opposing  the  spinal  action  of  that  drug,  but  the  reverse 
is  only  true  to  a  limited  extent.  Chloral  and  Atropine,  though  antagonistic  in 
their  actions  upon  the  spinal  cord,  both  produce  motor  paralysis, — the  former 
by  paralyzing  the  cord,  the  latter  by  paralyzing  the  motor  nerves. 

Therapeutics.     Chloral  is  of  great  value  as  an  h3rpnotic  and  antispasmodic, 
but  must  be  cautiously  used,  if  at  all,  in  old  drunkards  or  persons  with  weak 
or  fatty  hearts,  atheromatous  vessels,  or  advanced  pulmonary  disease.     In  com* 
bination  with  Potassium  Bromide  it  is  much  used  in  asylum  practice,  and  much 
abused ;  both  drugs  are  cardiac  poisons.    It  should  never  be  given  internally 
to  relieve  pain,  but  it  is  highly  serviceable  in — 
Neuralgia^ — if  triturated  with  Camphor  and  applied  locally. 
Sea-sickness^ — ^gr.v  two  or  three  times  a  day,  generally  very  efficient. 
Cholera  in  the  algid  stage,  and  in  violent  cases  of  cholera  morbus, — gr.  xv 

hypodermically  every  hour,  of  extraordinary  efiicacy. 
Fevers,  when  high  temperature,  excitement,  restlessness,  and  sthenic  condition, — 

Chloral  lowers  the  temperature,  prevents  the  coagulation  of  fibrin,  and  is 

frequentiy  of  great  utility. 
Diphtheria^ — Chloral  in  the  first  stage,  but  not  if  weak  heart 
Obstetrics, — it  is  used  to  alleviate  suffering,  to  relax  the  os  uteri,  to  palliate 

puerperal  convulsions,  and  to  relieve  after-pains. 
Delirium  Tremens, — Chloral  has  been  too  much  used.     It  produces  the  best 

sleep  in  this  condition,  but  is  dangerous  to  old  drunkards. 
Tetanus, — the  best  treatment  is  by  Chloral  and  Potassium  Bromide. 
Cancers  and  Ulcers, — a  25  per  cent,  solution  locally,  as  an  antiseptic  and 

anod]me  application. 
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Tic'douloureuxy — Croton-chloral  is  an  efficient  palliative,  given  in  5-grain  doses 

every  half  hour,  up  to  gr.  xxx. 
Epilepsy, — for  nocturnal  attacks  give  Chloral  in  a  fiill  dose,  at  bedtime. 
Strychnine  Poisoning , — Chloral  is  the  antagonist /ar  excellence, 

OPIUM,— Opium. 

Nature  and  Source.  The  concrete,  milky  exudation,  obtained  in  Asia 
Minor  by  incising  the  unripe  capsules  of  Papaver  somniferutn^  the  white 
Poppy,  an  annual  herb  of  the  nat.  ord.  Papaveracese.  In  its  normal,  moist  con- 
dition, it  should  yield  not  less  than  9  per  cent,  of  Morphine,  when  assayed  by 
the  official  process.  It  contains  17  alkaloids,  2  neutral  bodies,  2  organic 
acids, — also  wax,  gum,  sugar,  resin,  extractives,  odorous  principles,  etc.  The 
six  principal  alkaloids  of  Opium  are — 

Morphinut  Morphine,  Dose,  gr.  -^^yi.  \ — ^hypnotic,  anodyne  and  narcotic. 
Codeina^  Codeine,  Dose,  gr.  ^j  ;^-calmative,  and  less  constipating. 
*Thebainay  Thebaine, — a  tetanizer;  not  used  medicinally. 
*Narceina^  Narceine,  gr.  yi—yi,  \ — probably  the  most  hypnotic  of  the  six. 
*Papaverinay  Papaverine ; — action  doubtful,  narcotic  and  convulsant  (?). 
*Narcotina,  Narcotine,  Dose,  gr.  j-v  j — ^wrongly  named,  having  no  narcotic 

action ;  is  a  tetanizer  and  highly  antiperiodic. 

A  Derivative  of  Morphine,  obtained  by  the  action  of  HQ  acid,  is — 
Apomorphinay  Apomorphine, — an  artificial  alkaloid  and  a  powerful  emetic; 

the  Hydrochlorate  of  which  is  official,  and  may  be  administered  in  doses 

o^  gi**  ^A^  stomach,  or  gr.  ^  hypodermically. 
These  principles  are  combined  in  the  plant  with  Meconic  and  Lactic  Acids, 

Preparations  of  Opium.    The  principal  are — 
Pulvis  Opiif  Powdered  Opium.    Dose,  gr.  X~U  5 — g"**  j  Is  a  medium  dose. 
Opium  Denarcotisatum,  Denarcotized  Opium.    Dose,  gr.  j^-x]. 
Extractum  Opiiy — an  aqueous  extract,  containing  Glycerin.     Dose,  gr.  ^-j. 
Tinctura  OpH,  Laudanum, — n\^xj  or  gtt.  xxij  about  equal  gr.  j  of  Opium. 
Jinctura  Opii  Deodoratat — ^n\^  xj  or  gtt.  xv  about  equal  gr.  j  of  Opium. 
Vinum  Opiit  Sydenham's  Laudanum, — XS\jii]  or  gtt.  xviij  about  =  gr.  j  of  O. 
Acetum  Opii,  Black  Drop, — n\^xj  or  gtt.  xvj  about  =  gr.  j  of  Opium. 
Tinctura  Opii  Camphorata,  Paregoric, —  ^  ss  contains  nearly  gr.  j ;  therefore 

it  has  only  ^  the  strength  of  the  Tincture. 
*Eiquor  Opii  Compositus  (Squibb), — ^TT\^xj  or  gtt.  xxij  about  =  gr.  j  of  Opium. 
*  Tinctura  Opii  Composita,  Squibb's  Diarrhoea  Mixture, — has  of  Tinct.  Opii, 

Tinct.  Capsici,  Spt.  Camphorae,  &&  §  j»  Chloroformi  Purif.,  ^  iij,  Alcoholis 
10 
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Fort.,  q.  s.  ad  gv.    Dose,  for  infants,  gtt.  j-x;  for  children,  gtt.  x-xxx ;  for 

adults,  ^j. 
Emplastrum  Ofdi^ — Ext.  of  Opium,  Burgundy  Pitch  and  Lead  Plaster. 
Pilula  Opiiy — each  pill  has  gr.  j  of  Opium  with  gr.  ]l  of  Soap. 
Putvis  Ipecacuanha  et  Opii,  Dover's  Powder, — Ipecac  i.  Opium  i.  Sugar  of 

Milk  8  parts,  triturated  to  a  fine  powder.     Dose,  gr.  v-xv. 
Tinctura  Ipecacuanha  et   Opii,  to  represent   Dover's   Powder  in   a  liquid 

form; — Tr.  Opii  Deod.  lo  parts  evaporated  to  8^,  Fl.  Ext.  Ipecac,  i,  DiL 

Alcohol  ad  lo.     Dose,  Tl\,v-xv. 

Trochisci  Gfycyrrhiza  et  CJ^V,— each  troche  has  gr.  ^  of  Ext  OpiL 

Preparations  of  the  Alkaloids. 

Morphina,  Morphine, — Average  dose  gr.  X""/^»  which  about  equals  gr.  j  of 

Opium  of  medium  Morphine  strength. 
Morphines  Acetas^ — soluble  in  12  of  water.     Dose,  gr.  ^Vi^*  J* 
Morphina  HydrocfdorciSi — soluble  in  24  of  water.     Dose,  gr.  ^\p-gr.  j. 
Morphines  Sulphas^ — ^soluble  in  24  of  water,  contains  about  80  per  cent,  of 

Morphine.    Dose,  gr.  ■^^-^*  j>  a  medium  adult  dose  being  gr.  i^. 
Pulvis  Morphina   ComposituSt  Tully's  Powder, — gr.  x  contains  gr.   ^  of 

Morphine  Sulphate,  with  Camphor,  Liquorice  and  Calcium  Carbonate. 
^Tinctura  Chloroformi  et  Morphina^  (B.  P.), — each  lo-minim  dose  oontainsof 

Morphine  Hydrochlorate,  gr.  ^,  of  Chloroform,  TT\^  JX»  of  Dilute  HCN  Add, 

n\^f ,  with  ether,  alcohol,  oil  of  .peppermint,  liquorice,  treacle  and  syrup. 

Intended  as  a  substitute  for  Chlorod]me,  (see  ante,  page  138). 
*  Liquor  Morphina  Sulphatis,  Magendie's  Solution, — ^has  gr.  xvj  of  Morphine 

Sulphate  in  §  j  of  Distilled  Water,  or  gr.  j^  in  n\,vijss.     Morphine  in  solu- 
tion will  change  to  Apomorphine  if  kept  long. 
*Liquor  Morphia  Suiphatis,  U,  S,  P.,  1870, — ^has  gr.  j  of  Morphine  Sulphate 

to  the  3  o^  Distilled  Water.     Dose,  n\^xxx-  J  ss. 
Codeina,  Codeine, — soluble  in  80  of  water.     Dose,  gr.  )(-gt.  ij ;  but  gr.  ^ 

has  produced  alarming  symptoms  in  children. 

U.  S.  Phar.  x88o.  Changes  in  Opium  Preparations.  The  official 
dried  Opium  should  now  contain  12  to  16  per  cent,  of  Morphine,  instead  of 
10  per  cent.,  as  required  by  the  Phar.  of  1870.  The  liquid  preparations,  except 
Paregoric,  are  required  to  be  of  the  uniform  Opium  strength  of  10  per  cent 
by  weight,  making  the  Wine  2  per  cent,  weaker,  the  Acetum  ^  weaker,  and 
the  others  }4  stronger  in  Morphine  than  formerly.  So  that,  if  the  former  full 
anodyne  dose  of  Tincture  be  taken  at  TT\^xxiv,  =  gr.  ^  of  Morph.  Sulph.,  the 
corresponding  dose  under  the  new  system  will  be  1l\,xvj. 


OPIUM.  147 

Tests  for  Morphine.  NUric  Acid  produces  a  blood  red,  turning  orange, 
then  yellow,  then  disappearing.  Ferric  Chloride  gives  a  rich  blue  with  Mor- 
phine, a  dark  brown  with  Meconic  Acid  or  any  preparation  of  Opium.  Iodic 
Acid  liberates  Iodine,  which  may  be  tested  by  starch. 

Minimum  Fatal  dose  of  Opium.  In  a  child  one  day  old  n\^  j  of  Laudanum 
was  fatal ;  and  in  another  aged  nine  months  a  few  drops  of  Paregoric  caused 
death.  In  the  adult  gr.  ^  of  Morphine,  or  gr.  iv  of  crude  Opium  have  proved 
fataL 

Treatment  of  Opium  Poisoning.  The  chief  indications  are — to  evacu- 
ate the  stomach,  maintain  respiration,  and  keep  up  the  circulation.  Atropine 
antagonizes  its  cerebral  action,  also  its  action  on  the  pupil,  respiration,  heart 
and  arterial  tension  (?) ;  but  if  given  too  freely  will  endanger  the  case  by  sub- 
stituting Belladonna  narcosis  for  Opium  narcosis.  Gr.  j|^,  h3rpodermically, 
every  15  minutes,  for  three  doses,  is  generally  sufficient.  [The  antagonism 
between  these  two  alkaloids  is  denied  by  high  authority.]  Strychnine^  Coffee^ 
Caffeine  and  Cocaine  are  also  physiologically  antagonistic  to  Morphine.  Faro- 
dization  of  the  chest  muscles,  cold  affusion  and  artificial  respiration  are  of  great 
value.  Flagellation  is  a  very  dangerous  procedure,  from  the  exhaustion  pro- 
duced ;  strong  faradic  currents  are  much  more  efficient.  Evacuation  of  the 
bladder  is  important,  to  prevent  reabsorption. 

Physiological  Actions.  Opium  is  analgesic,  hypnotic,  diaphoretic,  anti- 
spasmodic, narcotic,  also  a  cardiac  and  respiratory  depressant,  after  brief  stimu- 
lation thereof. 

In  Medium  Doses  (gr.  j), — ^it  dries  all  the  secretions,  except  those  of  the 
breasts  and  the  skin,  the  latter  being  increased ;  produces  dryness  of  the  mouth 
and  throat,  arrest  of  the  gastric  secretion,  retarded  digestion  and  anorexia; 
stimulates  the  brain  by  increasing  the  blood  supply ;  and  does  not  affect  the 
conductivity  of  the  nerves.  The  action  of  the  heart  is  increased,  and  the  arte- 
rial tension  raised ;  the  pupil  slightly  contracted ;  the  mind,  at  first  stimulated, 
becomes  calm;  sleep  follows,  distmbed  by  dreams;  and. headache,  constipa- 
tion and  some  depression  result. 

In  Full  Doses  (gr.  v), — ^it  arrests  digestion;  causes  nausea  and  vomiting; 
greatly  increases  the  sweat ;  prevents  the  conductivity  of  the  nerves ;  depresses 
the  heart  and  circulation,  impairing  oxidation  and  lowering  temperature;  con- 
tracts the  pufMl  by  stimulating  the  motor  oculi ;  causes  intense  pruritus,  espe- 
cially of  the  nose ;  often  retention  of  urine ;  and  soon  profound  sopor  (in  some 
cases  coma-vigil,  delirium) ;  leaving  as  after-effects  nausea,  depression,  consti- 
pation, vertigo,  anorexia,  nasal  pruritus,  fetid  pathological  secretions. 

A  Toxic  Dose — ^produces  cold,  clammy  sweat,  very  slow  heart,  abolished 
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reflexes,  coma;  the  pupil  minutely  contracted, but  dilated  as  the  end  approaches; 
and  death  by  suspension  of  respiration,  due  to  the  direct  action  of  the  poison 
on  the  respiratory  centres  in  the  medulla. 

Post-mortem  shows  only  a  wet  brain,  congested  lungs,  and  engorgement  of 
the  venous  trunks  and  the  right  side  of  the  heart 

Morphine  and  Codeine.  As  compared  with  the  action  of  Opium,  that  of 
Morphine  is  more  anodyne  and  hypnotic  It  causes  more  intense  pruritus,  is 
less  stimulant,  less  convulsant,  less  constipating  and  less  diaphoretic  Codeine 
may  chemically  be  considered  a  Methyl-morphine,  and  like  all  methyl  com- 
pounds, has  an  action  like  that  of  Curare,  viz., — a  motor-paralyzant.  It  exalts 
the  spinal  cord  more  than  Morphine,  and  affects  the  cerebrum  less,  producing 
muscular  tremor  in  excess  of  sedation.  It  reduces  the  urinary  sugar  in  dia- 
betes, and  has  a  selective  sedative  influence  on  the  pneumogastric 

Therapeutics.  The  chief  indications  for  the  use  of  Opium  are — (i)  to 
relieve  pain;  (2)  to  produce  sleep;  (3]  to  allay  irritation ;  (4)  to  check  exces- 
sive secretions;  (5)  to  support  the  system ;  (6)  as  a  sudorific.  It  is  badly  borne 
usually  by  women  and  children,  and  in  some  persons  great  nausea  and  depres- 
sion follow  its  use,  which  may  usually  be  averted  by  the  conjoined  administra- 
tion of  Potassium  Bromide,  Hydrobromic  Acid,  or  Spirit  of  Ether,  with  each 
dose  of  the  opiate  used.  It  is  especially  valuable  in — 
Pain  from  any  cause  except  acute  inflammation  of  the  brain. 
Low  Fevers  when  insomnia  and  low  muttering  delirium,  and  to  support  the 

system  when  sufficient  food  cannot  be  taken  or  retained. 
Irritation  of  the  bronchi,  bladder,  stomach,  as  in  acute  severe  vomiting. 
Peritonitist — used  freely,  even  to  narcotism,  it  has  often  saved  life. 
Diarrhoea,  Dysentery,  Enteritis,  etc., — ^it  is  a  very  efficient  remedy. 
Acute  Urcemia, — Loomis  urges  its  use  to  control  convulsions  and  promote 

diuresis ;  large  doses  required  in  this  condition. 
Colds  and  Muscular  Rheumatism, — Dover's  powder  as  a  diaphoretic,  con- 
joined with  hot  drinks  and  hot  foot-baths. 
Gastralgia, — ^no  remedy  equal  to  Morphine  and  Bismuth  Subnitrate. 
Colic, — ^rectal  suppositories  containing  the  Aqueous  Extract  of  Opium, 
^d^rm,— Morphine  hypodermically  in  muscular  spasm,  is  efficient. 
Cholera  Morbus  and  Dysentery, — gr.  ^  of  Morphine  with  gr.  ^hs  ®^  Atropine, 

promptly  effective   after   the  ingesta  have  been  removed  by  an  active 

cathartic. 
Serous  Inflammation, — the  Deodorized  Tincture  to  slight  narcotism. 
Cerebrospinal  Meningitis, — Opium  the  one  remedy  if  given  early,  before 

exudation  has  set  in. 
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Superficial  Inflammations y — Opium  or  Morphine  locally,  of  great  value. 

Diabetes  Melliius, — Codeine  or  Morphine /^r  orem  reduce  the  sugar  promptly, 
but  have  little  or  no  effect  when  used  hypodermically,  even  in  the  same 
case.     (J.  Mitchell  Bruce.) 

Dyspncea  from  any  cause  is  relieved  by  Morphine,  especially  that  of  cardiac 
disease.    "  It  gives  the  power  to  breathe  "  (Huchard). 

Cardiac  Disease,  especially  aortic  stenosis  or  insufficiency,  with  d3rspnGea,  parox- 
ysms of  angina  pectoris,  or  signs  of  cerebral  anaemia, — Morphine  hypoderm- 
ically presents  the  greatest  advantages. 

Hemorrhages,  especially  uterine,  due  to  fibroids  or  cancer, — the  influence  of 
Opium  on  the  circulation  is  invaluable. 

Contraindications  for  the  use  of  Opium  are— alcohoKsm,  disease  of  the  respira- 
tory organs,  advanced  disease  of  the  kidneys,  and  some  forms  of  cerebral 
congestion  and  cardiac  disease. 

HUMULUS,— Hops. 

Source  and  Composition.  The  strobiles  (fruit- cones)  of  Humulus  Lupu- 
luSf  the  hop  vine,  a  cultivated,  climbing  plant  of  the  nat.  ord.  Urticaceae.  The 
glandular  powder  of  the  strobiles  is  also  official,  under  the  name  Lupulinum 
(Lupulin);  and  contains  a  Volatile  Oil  trnd  a  resin;  a  liquid,  volatile  alkaloid, 
Lupuline;  and  Lupulinic  Acid.  The  Volatile  Oil  is  composed  of  Trimethy la- 
mine  and  Valeroly  the  latter  being  changed  into  Valerianic  Acid  by  long  expo- 
sure, giving  a  disagreeable  odor  to  old  hops.  A  narcotic  alkaloid,  named 
Hopeine,  was  recently  said  to  have  been  discovered  in  hops,  but  has  not  been 
verified  by  other  investigators. 

Preparations. 
Tinctura  Humuli,  Tincture  of  Humulus, — Dose,  ^  ss-  §  ss. 
Lupulinum,  Lupulin, — a  bright-yellow  powder, — ^Dose,  gr.  ij-xv. 
Exiractum  Lupulini  Fluidum, — ^alcoholic, — Dose,  n\^x-xxx, 
Oleoresina  Lupulini,  Oleoresin  of  Lupulin, — Dose,  gr.  ij-x. 
*Infusum  Lupuli,  Infusion  of  Hop,  (B.  P.), — Dose,  ^j-ij. 

Physiological  Actions.  Humulus  is  a  bitter  tonic,  a  feeble  hypnotic,  also 
diaphoretic,  anaphrodisiac  and  astringent.  It  increases  the  cardiac  action  and 
the  cutaneous  circulation.  After  slight  cerebral  excitement  it  produces  calm, 
and  a  soporific  disposition. 

Therapeutics.    It  is  used  as  a  tonic  and  calmative  in — 
Delirium  Tremens  of  mild  form, — a  mixture  of  the  fluid  extracts  of  Lupulin 

and  Capsicum  is  very  efficient,  and  an  excellent  substitute  for  Alcohol. 
Dyspepsia,  of  atonic  form — Humulus  is  a  very  serviceable  remedy. 
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Inflammation^ — a  hop  poultice  is  a  favorite  domestic  application. 
Nervous  Irritability ^ — ^The  Fluid  Extract  of  Lupulin  as  a  calmative  and  hyp- 
notic ;  or  the  Hop  pillow,  which  exercises  considerable  influence. 


LACTUCARIUM,— Lettuce. 

Source  and  Composition.  The  concrete  juice  of  Lactuca  virosa,  the 
acrid  lettuce,  nat.  ord.  Compositse.  It  contains  LactuHn,  a  bitter  principle ; 
Lactucerin,  a  neutral  substance ;  Lactucic  Acid^  and  other  unimportant  sub- 
stances. It  is  partly  soluble  in  alcohol  and  ether,  and  when  triturated  with 
water  it  3rields  a  turbid  miKtnre.    Dose,  gr.  v~xxx. 

Preparations. 

Extr.  Lactucarii  Fluidum^  TT\,x-^ j,  Synkpus  Lactucarii^  2^  J~3J* 

Physiological  Actions.  Lactucarium  is  feebly  h3rpnotic,  sedative  and 
diuretic.  It  is  supposed  to  act  similarly  to  Opium,  but  much  more  feebly,  and 
without  depressing  after-sjrmptoms. 

Therapeutics.    It  is  used  as  a  substitute  for  Opium,  and  as  a  remedy  for 
cough.    The  sjmip  is  best  employed  as  a  vehicle  for  more  active  agents  of  the« 
same  class. 


BROMINE,— BROMIDES. 

Bromine,  (Bromum), — ^is  a  liquid,  non-metallic  element, having  the  symbol 
Br.^  obtained  from  sea- water  and  from  certain  saline  springs ;  a  dark,  brownish- 
red,  very  volatile  liquid,  of  strong  and  disagreeable  odor.  Its  solution  colors 
cold  starch-water  yellow.  [Iodine  colors  it  blue.]  Bromine  is  only  used  by 
inhalation  and  locally  as  an  escharotic. 

Bromides  and  their  Preparations. 

Poiassii  Bromidum^  Bromide  of  Potassium,  KBr, — colorless,  cubical  crystals, 
soluble  in  1.6  of  water,  and  in  200  of  alcohol.     Dose,  gr.  v-3  j. 

Sodii  BromiduMy  Bromide  of  Sodium,  NaBr, — colorless,  monocUnic  crystals, 
soluble  in  1.2  of  water,  and  in  13  of  alcohol.     Dose,  gr.  v-3  j. 

Lithii  Bromidum^  Bromide  of  Lithium,  LiBr, — ^a  white,  granular,  deliquescent 
salt,  very  soluble  in  water  and  in  alcohol.    Dose,  gr.  v-xx. 

Ammonii  Bromidum,  Bromide  of  Ammonium,  NH^Br, — colorless,  prismatic 
crjrstals,  soluble  in  i^  of  water  and  in  150  of  alcohoL    Dose,  gr.  v-xx. 

Calcii  Bromidum^  Bromide  of  Calcium,  CaBr,, — ^a  white,  granular,  deliques- 
cent salt,  very  soluble  in  water  and  in  Alcohol.     Dose,  gr.  v-3  j. 
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Zinci  Bromiduntt  Bromide  of  Zinc,  ZnBr,, — a  white,  granular,  deliquescent 

powder,  very  soluble  in  water  and  in  alcohoL    Dose,  gr.  ss-ij. 
*Arsenii  Bromiduniy  Bromide  of  Arsenic,— or  Bromi  Arsenis,  Arsenite  of 

Bromine, — described  under  Arsenic,  (see  ante,  page  57.) 
Camphora  Monobrotnata^  Monobromated  Camphor,  Bromide  of  Camphor, — 

described  under  Camphor,  (see  ante,  page  117.) 
Syrupus  Ferri  Bromidi^  Syrup  of  Bromide  of  Iron, — contains  10  per  cent,  of 

Ferrous  Broniide,  FeBr,, — Dose,  ^ss-j. 

Preparation  of  Hydrobromic  Acid. 
Acidum  Hydrobrotnicum  Dilutum^  Diluted  HBr  Acid, — a  clear,  colorless, 
odorless  liquid,  containing  10  per  cent,  of  absolute  HBr.    Introduced  into 
medicine  as  a  substitute  for  the  Bromides.    Dose,  n\^>^ij. 

Ph3r8iolQgical  Actions  of  Bromine.  It  is  an  active  and  painful  escha- 
rotic,  a  deodorant  and  an  antiseptic,  setting  free  ozone.  Internally,  it  is  a 
corrosive  poison,  producing  violent  gastritis,  depression  and  collapse.  Its 
vapor  is  highly  irritant  to  the  respiratory  mucous  membrane. 

Ph3r8iological  Actions  of  the  Bromides.  They  are  pre-eminently  de- 
pressants of  the  cerebral  and  spinal  functions,  also  alterative,  antispasmodic  and 
h3rpnotic.    The  Potassium  salt  is  especially  a  cardiac  and  muscular  paralyzant. 

The  Bromides  have  a  saline  taste,  and  are  very  diffusible,  but  slowly  elimi- 
nated. They  are  decomposed  in  the  blood,  and  reformed  at  the  points  of 
elimination  (fauces,  bronchi,  intestines,  skin  and  kidneys),  where  they  irritate 
the  mucous  membranes.  Continued  for  some  time,  they  produce  severe  gas- 
trie  catarrh.  They  reduce  the  number  of  the  respirations,  and  the  heart's 
action  and  force ;  and  though  diminishing  the  calibre  of  the  arterioles,  they 
lower  arterial  tension.  They  lessen  the  activity  of  the  brain  cells,  producing 
somnolence ;  diminish  the  sensibility  of  the  peripheral  nerves,  causing  anaes- 
thesia of  the  skin  and  mucous  membranes.  They  impair  motility  and  the  sex- 
ual function,  cause  great  pallor  and  emaciation,  lowered  body-temperature, 
acne  on  the  face  and  upper  extremities,  fetid  breath,  dysphagia,  sluggish 
reflexes  and  defective  codrdination ;  and  if  long  continued  may  even  impair  the 
mental  faculties,  producing  hallucinations  in  some  cases,  in  others  melancholia 
with  suicidal  tendency ;  also  incompetence  of  the  sphincters  and  paralysis, 
beginning  at  the  periphery  and  extending  to  the  centres. 

The  general  result  of  their  action  is  termed  **  Bromism,''and  is  heralded  by 
the  acne  and  lowered  faucial  sensibility.  It  is  probably  due  to  the  sedative 
influence  of  these  agents  on  the  sympathetic  system,  causing  general  anaemia 
of  the  brain,  spinal  cord,  sexual  organs,  and  skin. 
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Differences  in  Action  between  the  several  Bromides. 
Potassium  Bromide  is  the  most  toxic  to  the  heart  and  the  muscular  system, 

and  is  the  least  hjrpnotic.     It  contains  66  per  cent,  of  Bromine. 
Sodium  Bromide  is  the  least  toxic,  but  the  most  h3rpnotic,  and  acts  most  ener- 
getically on  the  circulation.    It  contains  78  per  cent,  of  Bromine. 
Ammonium  Bromide  resembles  the  Potassium  salt  in  action^  except  that  it 

exerts  less  influence  on  the  heart  and  muscular  system,  and  is  somewhat 

more  stimulating. 
Lithium  Bromide  contains  the  most  Bromide  (92  per  cent.),  and  resembles  the 

Sodium  salt  in  action.     It  has  proved  better  than  the  others  in  some  cases 

of  epilepsy,  and  is  considered  the  best  h3^notic  of  the  series. 
Calcium  Bromide  is  an  efficient  hypnotic,  but  otherwise  not  very  active. 
Bromide  of  Zinc  produces  effects  generally  similar  to  those  of  the  other  bio- 

mides,  but  in  large  doses  is  violently  irritant. 
Ferrous  Bromide  is  official  only  in  the  Syrup.     It  is  supposed  to  combine  the 

actions  of  Iron  and  those  of  the  Bromides,  and  to  produce  the  effects  of  a 

sedative  chalybeate  tonic. 

Antagonists  and  Incompatibles.  Vaso- motor  stimulants,  as  Digitalis, 
Ergot,  Belladonna,  antagonize  many  of  the  effects  of  the  Bromides,  bat  Mor- 
phine  is  the  most  efficient  antagonist,  especially  for  the  mental  S3rmptonis. 
Nitrous  Ether  is  incompatible  with  the  Bromide  of  Ammonium,  and  Adds  and 
metallic  salts  are  so  with  all  the  Bromides. 

Therapeutics.  The  Bromides  are  used  as  sedatives  to  the  nervous  system, 
to  lower  reflex  activity,  to  produce  sleep,  to  subdue  excitement  of  the  genital 
apparatus,  and  to  antagonize  congestion  of  the  brain.  Their  use  is  terribly 
abused,  by  patients,  nurses,  and  even  by  physicians, — as  Dr.  Hammond  weU 
elucidates  in  the  last  chapter  of  his  book  on  Nervous  Diseases.  They  should 
not  be  used  in  anaemic  conditions,  and  never  for  any  length  of  time  without 
the  daily  supervision  of  a  physician.  The  combination  of  Potassium  Bromide 
with  Chloral  is  very  unsafe  in  cases  where  &tty  or  weak  heart  exists,  both 
drugs  being  active  cardiac  depressants.     In — 

Conimlsive  and  Spasmodic  Affections^ — the  Bromides  are  very  efficient. 

Epilepsy t  especially  diurnal  seizures,  the  Bromide  of  Sodium  in  sufficient  quan- 
tity to  maintain  anaesthesia  of  the  fauces,  for  three  or  four  years.  Purgation 
occasionally,  to  prevent  its  accumulation  in  the  system,  and  Arsenic  to 
antagonize  the  acne. 

Diabetes  Mellitus,  — ^the  Bromides  of  Ammonium  and  Arsenic  in  cases  of  nerv- 
ous origin,  have  proved  curative  when  long  used,  by  their  sedative  influence 
on  the  medulla  oblongata. 
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Acute  Rhtumatismy — the  Bromide  of  Ammonium  is  an  excellent  alkali. 

Muscular  RheumcUism^ — the  Lithium  salt  gives  very  good  results. 

Nervous  Erethism^ — ^the  Bromides  are  much  used,  and  with  good  effect 

Insomnia  with  congestion,  as  from  cerebral  overwork. 

Infantile  Colic^ — the  Bromide  of  Sodium,  in  five-grain  doses,  with  a  little  Oil 
of  Anise,  is  considered  excellent 

Cholera  Infantum^ — the  Bromides  check  the  vomiting  and  purging. 

Vomiting  of  cerebral  origin, — they  are  extremely  useful. 

Cardiac  Irritability^  when  not  due  to  anaemia,  is  calmed  by  the  Bromides. 

Delirium  Tremens,  In  the  preceding  <*  horrors/'  half  drachm  doses  of  the 
Potassium  salt  every  four  to  six  hours,  are  often  very  efficient ; — ^but  their 
effects  must  be  closely  watched,  as  they  are  liable  to  suddenly  paralyze  the 
cardiac  muscle  in  alcoholic  subjects. 

Melancholia^'-<xx2SiOTa!^y  the  Bromides  give  great  relief. 

Whooping-cough,  9xAoi!tL<nxt.9i<ai  coughs, — the  Bromides  as  palliatives ;— or 
the  dilute  Hydrobromic  Acid  in  a  cough-mixture. 

Seminal  Losses,  if  plethora  exists, — are  well  treated  by  Bromides. 

Nymphomania, — these  agents  have  almost  a  unique  power. 

Tetanus, — Potassium  Bromide  is  antagonistic  in  large  doses. 

Subinvolution  of  the  Womb,  and  Menorrhagia, — the  Potassium  salt  is  consid- 
ered to  have  specific  power  thereon. 

Therapeutics  of  Bromine.    It  is  not  much  used.    In — 
Chancre,  Hospital  Gangrene,  etc., — Bromine  locally  is  the  best  escharotic. 
Diphtheria  and  Membranous  Croup, — a  solution  containing  8  drops  to  the  ^ , 

used  internally,  and  inhalations  of  the  vapor,  have  been  used  successfully  in 

the  most  severe  cases. 

Hydrobromic  Acid  may  be  used  as  an  alternate  substitute  for  the  Bromides 
in  most  all  their  affections,  except  epilepsy.    In — 
Neurcuthenia  and  post-hemiplegic  convulsions, — it  should  entirely  supersede 

the  Bromides,  being  more  efficient  in  these  conditions. 
Coughs  of  spasmodic  and  reflex  character, — ^it  is  excellent,  but  is  best  employed 

in  conjunction  with  other  remedies. 
Tinnitus  Aurium  and  similar  subjective  noises,  whether  due  to  Quinine  or 

Salicylates  or  not, — are  removed  by  this  acid. 
In  Quinine  So/utions,V\}}  to  each  grain, — it  aids  the  solubility, and  neutralizes 

the  effects  of  the  alkaloid  upon  the  ears. 
Cerebral  Disturbances  of  continued  fevers, — ^it  doe's  good  service; — also  in 

subjective  cerebral  symptoms,  as  *<  swimming  of  the  head,"  etc. 
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MOTOR  DEPRESSANTS. 

CONIUM,— Hemlock. 

Source  and  Composition.  The  full-grown  fruit  of  Contum  macukHtnh 
the  Spotted  Hemlock,  (nat.  ord.  Umbelliferse),  gathered  while  yet  green.  It 
contains  a  liquid,  yolatile  alkaloid,  Cbn nW,—- also  MethyUconiine  in  varying 
proportion, — a  solid  alkaloid,  Conhydrine^ — ^a  volatile  oil,  and  Coniic  Add, 

Preparations.    The  Extracts  are  usually  inert. 
Abstractum  Conii,  Abstract  of  Conium, — Dose,  gr.  ss.-gr.  v. 
Extractum  Conii  AlcohoHcum^  Alcoholic  Extr.  of  Conium, — Dose,  gr.  )-Q. 
Extr actum  Conii  FJuidumy  TT\,v-xv.  Tinctura  Conii, — Dose,  Tl\,xx-3j. 

All  Conium  preparations  are  uncertain,  the  active  principle  being  very  vobi- 
tile.    Each  sample  should  be  tested  before  fixing  on  its  dose,  and  should  have 
the  characteristic  mouse-like  odor. 
*Coniina, Conilne,  CgH^jN, the  active  alkaloid, — Dose, TT\^tV^J> ^^ SJ^'  ^o'lV 

If  given  hjrpodermically,  it  must  be  neutralized  by  acetic  acid,  as  shown  hj 

the  use  of  litmus  paper,  otherwise  it  is  too  irritant ;  or  the  HydrobromaU  in 

solution,  gr.  viij  ad  3J» — of  this  TT\,x  =  gr.  }^.    This  salt  may  be  used  in 

doses  of  gr.  iV^*  j»  *is  it  is  not  actively  toxic. 
*  Methyl- Conilne,  CgH^^NCH,, — affects  the  action  of  the  plant,  bat  is  not  used 

in  medicine. 

Physiological  Actions.    Conium  is  a  gastric  irritant,  producing  nausea 
and  vomiting.    The  main  action  of  Conilne  is  that  of  a  paralyzant  to  the  motor 
nervous  system,  beginning  at  the  peripheral  end-organs  and  extending  upwards, 
involving  the  nerve  trunks,  and  finally  the  centres.     Methyl- conilne  acts  simi- 
larly but  reversely,  affecting  the  centres  first;  especially  those  in  the  spinal 
cord,  causing  paralysis  of  reflex  action.    Conium  also  blunts  the   common 
sensibility.    Its  prominent  symptoms  are — numbness  and  weakness  of  the  \^s, 
drooping  eyelids,  diplopia,  slightly  dilated  pupils,  vertigo,  impaired  utterance, 
slow  and  labored  breathing,  and  death  by  paralysis  of  the  muscles  of  respira- 
tion.   The  heart  is  not  affected ;  and  the  mind  is  clear  until  CO,  narcosis  sets 
m,  but  is  torpid  and  indifferent. 

Socrates  was  poisoned  by  the  juice  of  Conium,  which  was  the  state  poison 
of  the  Athenians. 

As  the  action  of  Conilne  and  Methyl-conilne  vary  considerably,  and  as  i!he 
relative  quantity  of  each  alkaloid  in  the  plant  also  varies,  the  results  obtained 
from  different  samples  of  Conium  differ  in  marked  degree,  and  are  often  OOft- 
tradictory  of  each  other. 
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PhjTsiological  AnUgonists.  Nux  Vomica  and  its  alkaloids,  also  Picro- 
ioxiftf  and  other  tetanizers.  Active  exercise  will  hinder  its  toxic  action  from 
being  fully  developed. 

Therapeutics.    G>niam  is  used  as  a  sedative  to  pain  and  to  correct 
excessive  motility.    Large  doses  are  required,  as  some  physiological  action  is 
necessary.    Children  bear  it  well.    In — 
Chorea^  it  palliates  by  depressing  the  motor  nervous  system. 
Whooping-cough  and  other  spasmodic  affections, — it  is  useful. 
Acute  Mania, — to  quiet  motor  excitement  and  prevent  exhaustion.    Conilne, 

n\,ss-iij,  or  hypodermically,  n\^^,  increased  until  some  physiological  effects 

are  produced.    Morphine  given  conjointly  acts  well. 
Pain  and  Spasm  coexisting, — are  well  met  by  Conium. 
Cancer y — ^Conium  is  used  locally  and  internally,  to  relieve  the  pain. 
Tetanus, — for  its  sedative  action,  Conium  has  been  much  used,  but  is  inefficient 
Blepharospasm  is  relieved  by  it,  in  lo-minim  doses  of  the  fluid  extract. 
Epilepsy y  Hysteria^  Hystero-epilepsy,  and  most  convulsive  disorders, — it  is  of 

decided  value,  and  can  be  given  without  fear  of  inducing  a  habit. 

QBLSBMIUM,— YeUow  Jasmine. 

Source  and  Composition.  The  rhizome  and  rootlets  of  Gelsemium  sem- 
pervirens,  a  climbing  plant  of  the  nat.  ord.  Loganiaceae,  indigenous  in  the 
Southern  States.  It  contains  an  alkaloid,  Gelsemine,  in  combination  with 
Gelsemic  Acid,  also  a  volatile  oil,  and  a  resin.    Dose,  gr.  ij-xx. 

Preparations.    Only  two  are  official,  viz. — 
Tinctura  Gelsemii,  TT\^x-3J.     Extr actum  Gelsemii  Fluidum,  n\^ij-xxx. 
*Gelseminay  Gelsemine,  with  adds  forms  soluble  salts;  gr.  ^^p-^. 

Antagonists.  Opium  is  the  antagonist.  Artificial  respiration  and  faradism 
of  the  muscles  of  respiration  are  measures  of  prime  importance  in  poisoning 
by  this  drug. 

Physiological  Actions.  Gelsemium  is  an  antispasmodic,  a  diaphoretic 
and  nervous  depressant,  paralyzing  motility  and  sensibility  by  central  action  on 
the  spinal  cord.     It  is  also  anaphrodbiac. 

Jn  Moderate  Doses  it  causes  languor,  slowing  of  the  cardiac  rate,  feebleness 
of  muscular  action,  impaired  sensibility,  drooping  eyelids  and  dilated  pupils, 
-with  some  diaphoresis. 

^  Toxit  Dose  (a  teaspoonful  of  the  fluid  extract)  produces  vertigo,  diplopia, 
drooped  eyelids,  dilated  pupils  (paralysis  of  3d  nerve),  labored  breathing, 
slow  and  feeble  heart,  dropped  jaw,  staggering  gait,  great  muscular  weakness 
and  almost  complete  general  anaesthesia,  profuse  sweats,  loss  of  articulation. 
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and  death  by  asphyxia  (paraljrsis  of  muscles  of  respiration).  Consdoosness  is 
preserved  until  CO,  narcosis  sets  in.  Convulsions  do  not  occur  in  man,  but 
do  in  lower  animals,  the  convulsive  movements  being  backward.  Motion  is 
affected  before  sensibility  in  warm-blooded  animals,  sensibility  before  motioo 
in  frogs. 

Gelsemium,  though  it  lowers  the  heart  rate,  is  not  an  arterial  depressant, 
and  does  not  irritate  the  gastro-intestinal  tract  The  effects  of  a  modente 
dose  pass  off  in  about  three  hours.  It  produces  a  decided  lowering  of  the 
body  temperature. 

Therapeutics.  Gelsemium  is  indicated  in  all  conditions  of  exalted  nerre 
function,  and  contra-indicated  whenever  there  is  weak  heart     It  is  well  used 


Cerebro'spinal  Meningitis^ — ^TT\,v  of  the  fluid  extract  every  2  hours. 

Mania^  with  great  motor  excitement  and  persistent  insonmia. ' 

Delirium  Tremens^  and  many  forms  of  Insomnia^ — ^it  is  very  efficient 

Pneumonia  and  PleuritiSy — ^n\^v-x  of  the  fluid  extract  every  2  hours,  to  main- 
tain a  ph3rsiological  eflbct,  give  excellent  results.  If  the  heart  be  weak  this 
remedy  must  not  be  used. 

Cough  of  convulsive  or  spasmodic  character, — ^it  is  useful. 

Neuralgia  of  the  ^th  Nerve  has  been  successfully  treated  by  Gelsemium. 

Remittent  Fever ^ — it  usually  exercises  a  very  beneficial  influence. 

After-pains  are  frequently  suspended  by  moderate  doses. 

Ovarian  Neuralgia^ — there  is  no  better  remedy,  in  full  doses. 

Dysmenorrhaa^ — Gelsemium  often  greatly  alleviates  the  pain. 

Irritable  Bladder  of  women,  and  incontinence  of  urine  from  spasm  of  the 
vesical  muscular  fibres, — this  remedy  is  often  very  efficient 

♦CURARE,— Woorara. 

Source  and  Composition.  Curare  is  a  v^etable  extract,  obtained  from 
various  plants  (Strychnos  toxifera,  PauUinia  curara,  etc.)  of  the  nat  oid. 
Loganiaceae,  and  used  in  S.  America  as  an  arrow  poison.  Its  active  principle 
is  the  alkaloid  Curarine,  which  contains  no  oxygen.  It  contains  no  Strych> 
nine,  nor  any  tetanizing  principle. 

Preparations.    There  are  none  official. 
*Curare^  gr.  ^  hjrpodermically ;  or  TT\,x-xv  of  a  solution  of  gr.  j  in  '^ij. 
*Curarinay  Curarine,  gr.  -^^jf  hypodermically,  gr.  ^  by  stomach. 
*Caraval,  Vao, — are  names  of  native  preparations. 

Physiological  Actions.  Curare  paralyzes  the  end-organs  of  the  motor 
nerves,  but  does  not  at  first  act  directly  on  the  brain  or  spinal  cord ;  though  if 
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life  be  prolonged  by  artificial  respiration,  the  cord,  sensory  nerves,  and  even 
the  muscular  tissues  become  implicated.  The  limbs  are  paralyzed  first,  death 
occurring  by  paralysis  of  respiration.    The  heart,  at  first  quickened,  becomes 

« 

depressed,  the  blood  pressure  lowered,  the  eyelids  droop,  the  eyeballs  protrude, 
vision  is  disordered,  intestinal  peristalsis  and  sensibility  to  stimuli  are  greatly 
increased,  an  artificial  glycosuria  (curare-diabetes)  is  set  up,  and  all  the  secre- 
tions are  increased,  especially  the  saliva. 

The  absorption  of  Curare  by  the  stomach  is  very  slow,  but  its  eHmination 
which  takes  place  by  the  kidneys,  is  more  rapid  and  complete  than  that  of  any 
other  alkaloid.  The  urine  of  a  curarized  animal  will  poison  another,  and  that 
of  the  second  animal  will  paralyze  a  third. 

Actions  of  Curare,  Conilne  and  Qelsemine.  Curare  and  Conilne 
paralyze  the  end-organs  of  the  motor  nerves,  Gelsemine  and  Methyl -Conilne 
paralyze  the  motor  centres. 

Antagonists.  Artificial  respiration,  to  maintain  life  until  elimination 
occurs.  Evacuation  of  the  bladder  repeatedly  is  an  important  measure. 
Strychnine,  though  from  a  member  of  the  same  family,  is  antagonistic  as  to 
the  effects  on  the  heart  and  respiration. 

Therapeutics.    Curare  is  effective  in — 
Tetanus,  both  idiopathic  and  traumatic, — ^injections  of  gr.  ^},  repeated  hypo- 
dermically,  have  proved  curative  in  many  cases.     In  Hydrophobia,  Epilepsy 
and  Chorea  it  has  apparently  effected  cures. 


PILOCARPUS,— Jaborandi. 

Source  and  Composition.  The  leaflets  of  Pilocarpus  pennatifolius,  a 
Brazilian  plant  of  the  nat.  ord.  Rutacese.  It  contains  2  alkaloids.  Pilocarpine 
and  Jaborine,  which  though  isomeric  are  antagonistic  in  action ; — also  a  vola- 
tile oil  and  probably  a  peculiar  acid. 

Preparations* 
Mxtr actum  Pilocarpi  Fluidum, — Dose  Tl\,v-3J.    Generally  inert. 
JHlocarpina  Hydrochloras,  gr.  ^9-}.    Hypodermically,  gr.  \  may  be  given. 

Physiological  Actions.  Pilocarpus  is  a  paralyzer  of  the  vaso- motor  sys- 
tem, and  a  stimulant  of  the  peripheral  terminations  of  nerves  supplying  glands 
and  involuntary  muscular  fibre,  subsequently  paralyzing  the  latter.  It  is  there- 
fore a  powerful  diaphoretic  and  sialogogue,  a  cardiac  depressant  by  stimulation 
of  the  vagus  ends, — also  myotic,  emetic,  and  under  some  circumstances  aborti- 
facient.     Its  taste  is  hot  and  pungent.    It  causes  prompt  and  profuse  perspira- 
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tion  (Jix-xv,  in  quantity)  and  salivation  (Jx-xxvij),  after  a  preliminary 
flushing  of  the  skin.  The  nasal,  bronchial  and  lachrymal  secretions  are  much 
increased ;  sometimes  watery  diarrhoea  occurs ;  the  action  of  the  heart,  at  first 
increased,  is  afterwards  lowered,  the  arterial  tension  is  reduced,  and  the  tem- 
perature falls  from  i®  to  4^.  Drowsiness,  pallor,  chilliness  and  debility  suc- 
ceed, and  last  several  hours;  the  pupil  is  contracted  and  accommodation 
impaired.  The  elimination  of  urea  is  greatly  increased,  but  not  the  quantity 
of  urine.  The  respiratory  power  is  lowered,  and  apnoea  may  occur,  froQ 
increase  of  the  bronchial  mucus. 

Pilocarpus  is  rapidly  diffused,  and  is  eliminated  by  the  skin  and  the  salivary 
glands.  Its  effects  pass  off  usually  in  from  three  to  six  hours.  Children  are 
less  affected  than  adults,  by  proportionate  doses.  It  causes  contractions  of  the 
bladder,  uterus  and  spleen,  in  the  latter  case  whether  the  organ  is  enlarged  or 
of  normal  size. 

Physiological  Antagonist.  Atropine^  in  dose  of  gr.  ^^  for  gr.  \  of  Pilo- 
carpine ;  its  antagonism  is  very  complete  throughout  the  whole  range  of  action. 
Conversely  Pilocarpine  is  exactly  anti^onistic  to  Atropine,  hai  yaborine  zxHi 
similarly  to  the  latter  drug.     Morphine  controls  the  nausea  and  vomiting. 

Therapeutics.    Pilocarpus  is  well  used  in — 

Ptyalism — a  minute  dose  of  Pilocarpine  (gr.  ^)  acting  on  the  same  gland  will 
antagonize  the  morbid  action  and  relieve  the  excessive  secretion  (Bartholow, 
Piffard).  Perspiration  of  profuse  character  is  checked  by  gr.  -^  of  Pilo- 
carpine given  thrice  daily  (Ringer). 

Diphtheria  and  Erysipelas^ — are  diseases  in  which  it  proves  efficient,  but  in 
which  its  depressant  action  on  the  heart  must  be  remembered. 

Amblyopia  from  alcohol  and  tobacco,  keratitis,  choroiditis,  chronic  iritis,  de- 
tached retina,  and  many  other  eye  affections, — Pilocarpus  is  very  benefidaL 

Pleuritis,  Meningitis  and  other  inflammations  of  serous  membranes, — ^it  is 
remarkably  efficient  in  removing  exudations. 

Dropsy  is  its  chief  field  of  action,  especially  renal  dropsy ;  but  it  is  contnu 
indicated  when  the  heart  is  weak  from  any  cause.- 

Diabetes  Insipidus^ — it  reduces  the  quantity  of  urine  remarkably,  relieving  the 
kidneys  by  throwing  the  work  on  the  skin. 

Agalactia^ — Pilocarpus  promptly  stimulates  the  secretion  of  milk. 

Urcemiat  and  Puerperal  Eclampsia  of  renal  origin, — it  has  been  used  with 
marked  success.     Parotitis  is  promptly  relieved  by  it. 

Bright' s  Disease^ — Pilocarpine  has  been  used  with  great  advantage  in  both 
the  acute  and  chronic  forms,  but  is  so  depressing  that  it  mu^  be  employed 
with  extreme  caution  in  this  disorder. 
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*  MUSCARINA,— Muscarine. 

Source  and  Compositiofi.  It  is  an  active  toxic  alkaloid  of  S3rrupy  con- 
sistence, from  Agaricus  muscarius,  or  Amanita  muscaria,  the  fly-agaric,  a 
poisonous  mushroom,  used  in  Kamschatka  as  an  intoxicant.  The  alkaloid  is 
freely  dissolved  out  by  water  and  dilute  acetic  acid,  so  that  a  doubtful  fungus 
may  be  easily  rendered  innocuous.  Its  formula  is  CgH^^NO,. 
*  Muscarina,  Muscarine,  gr.  J-ij.     *MuscarituB  NitraSy  gr.  ^-\' 

Physiological  Actions.  Muscarine  is  a  powerful  respiratory  and  cardiac 
depressant,  paralyzing  the  respiratory  centre,  and  arresting  the  heart  in  diastole 
by  paralyzing  the  cardiac  muscle  while  stimulating  its  inhibitory  apparatus.  It 
lowers  the  arterial  tension,  produces  profuse  salivation  and  sweating ;  contracts 
the  pulmonary  vessels,  causing  intense  dyspnoea ;  and  increases  the  intestinal, 
hepatic  and  pancreatic  secretions,  but  markedly  diminishes  the  renal.  It  dis- 
turbs the  gastro-intestinal  tract,  causing  severe  colic,  vomiting  and  purging.  It 
produces  spasm  of  the  accommodation,  and  marked  myosis,  contracting  the 
pupil  when  given  internally,  but  dilating  the  pupil  widely  when  locally  applied. 
(G^lsemium  does  so  also.)  Under  its  action  the  body-temperature  is  decidedly 
reduced,  and  the  excretion  of  waste-products  lessened. 

On  the  cerebrum  Agaricus  acts  as  an  intoxicant,  producing  more  vertigo  and 
delirium  than  Alcohol,  followed  by  profound  sopor  with  lowered  reflexes,  per- 
haps coma  and  death. 

Physiological  Antagonist.  Atropine  exactly  opposes  Muscarine,  and 
vice  versd ;  no  example  of  physiological  antagonism  being  so  complete  in  all 
particulars.  When  a  frog's  heart  is  arrested  by  the  topical  action  of  a  minute 
quantity  of  Muscarine,  the  application  of  a  little  Atropine  will  immediately 
restore  the  pulsations  (Ringer).  An  equally  prompt  antagonism  runs  through 
their  entire  spheres  of  action. 

Therapeutics.    Clinical  experience  with  Muscarine  is  wanting.    It  has 

been  used  with  considerable  benefit  in — 

Night- sweats  of  Phthisis^ — in  which  it  is  found  extremely  efficient. 

Chorea^ — Agaricus  has  proven  a  potent  remedy  in  the  idiopathic  form. 

Ataxic  Typhus^  with  great  restlessness  and  tremor,  the  tincture  of  Agaricus  in 
drop-doses  has  often  been  effectively  employed. 

Chilblains  have  been  cured  by  the  same  preparation,  locally  applied. 

Inflammations  characterized  by  copious  exudation, — Muscarine  promises  to  be 
of  great  service,  especially  in  Eye  Inflammations  with  exudation, — ^as  it  per- 
mits of  the  contraction  or  dilatation  of  the  pupil  at  will,  according  as  it  is 
used  internally  or  locally. 

Constipation  due  to  torpor  of  the  intestines  and  deficient  secretion,  accompanied 
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hy  a  torpid  liver  and  difficult  digestion  of  fats, — Muscarine  is  exactly  indi- 
cated  in  doses  of  gr.  -^  thrice  daily. 
Catarrhal  Jaundice i  and  Diabetes  of  both  forms, — are  conditions  in  which 
Muscarine  promises  to  be  of  especial  service. 

PHYSOSTIGMA,— Calabar  Bean. 

Source  and  Composition.  The  seeds  of  Physostigtna  venenosum,  (nat 
ord.  Leguminosse),  a  woody  creeper  of  Calabar,  West  Africa,  where  it  is  used 
by  the  natives  as  an  ordeal  for  witches,  etc.  It  contains  an  alkaloid,  which  is 
variously  named  £serine,  Calabarine  and  Physostigmine^ — also  albuminoos 
matters,  starch  and  oil. 

Preparations. 
Tinctura  Physostigmatis,  "r\,v-xx.     Extractum  Physostigmatis^  gr.  ^^-\. 
Physostigmina  Saiicylas,  Salicylate  of  Physostigmine,  gr.  jj^p-^. 
*  Lamella  Physostigmina^  Disks  of  Physostigmine  (B.  P.), — Medicated  disks, 

used  locally  on  the  eye,  each  containing  gr.  ^ilns' 

Physiological  Actions.  Physostigma  is  a  muscular  stimulant  and  a  direct 
spinal  paralyzer,  producing  complete  general  paralysis,  and  abolishment  of  the 
reflexes,  but  does  not  affect  muscular  irritability  or  the  brain.  It  stimulates 
secretion,  excites  nausea  and  vomiting ;  and  is  laxative  by  stimulating  the  mus* 
cular  coat  of  the  intestines,  as  well  as  by  increasing  the  intestinal  secretions. 
It  first  lowers,  then  raises  the  arterial  tension;  increases  the  heart-beat  in  fre> 
quency,  but  depresses  the  power  of  the  cardiac  muscle,  though  not  destroying 
it.  It  produces  dyspnoea  by  a  tetanic  action  on  the  respiratory  muscles,  caus- 
ing CO,  poisoning,  and  death  by  paralysis  of  respiration.  It  contracts  the 
pupils  (how,  is  disputed)  and  the  ciliary  muscle,  producing  marked  myosis. 
It  is  eliminated  chiefly  by  the  kidneys,  the  urine  of  the  animal  affected  poison- 
ing another. 

Physiological  Antagonists.  Atropine  as  to  the  respiration,  heart  and 
pupil.  Chloral  is  also  antagonistic,  but  to  be  effective  must  be  administered 
some  time  before  the  ingestion  of  the  Physostigma. 

Therapeutics.    Physostigma  has  but  a  small  field  of  action.    In — 
Constipation^  due  to  torpor  of  the  bowels, — combined  with  Belladonna  and  Nox 

Vomica,  it  is  sometimes  very  effective. 
Tetanus^ — it  has  been  used  with  great  advantage  to  dimimsh  reflex  excitability; 

grain  doses  of  the  extract  repeated  every  two  hours. 
Progressive  Paralysis  of  the  insane — this  drug  seems  to  retard  it 
Strychnine  and  Atropine  Poisonings — Physostigma  is  antagonistic. 
Eye  Diseases, — Eserine  is  now  used  by  ophthalmologists  for  almost  every 
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indication,  just  as  a  few  years  ago  they  used  its  exact  antagonist — Atropine ; 
a  remarkable  instance  of  the  influence  of  fashion,  as  well  as  of  the  value  of 
contraries.  It  is  useful  to  break  up  or  prevent  adhesions  of  the  iris,  to  relieve 
tension,  to  prevent  suppuration  after  operations,  as  weli  as  to  contract  the 
pupil  and  the  vessels  of  the  eye,  thereby  relieving  pain  and  photophobia. 

ACONITUM,— Aconite. 

Source  and  Composition.  The  tuberous  root  of  Aconitum  Napellus,  a 
perefinial  plant  of  the  nat.  ord.  Ranunculaeese,  found  in  mountainous  regions. 
Its  active  principle  is  the  alkaloid  Aconitine^  which  it  contains  in  the  proportion 
of  .03  per  cent.,  together  with  Aconiiic  Acid,  Other  varieties  of  Aconite  are 
said  to  contain  several  other  principles,  concerning  which  the  authorities  are 
much  divided,  viz. — Napelline^  Aconine,  Pseudaconitine^  Lyctoniney  etc.,  but  it 
is  generally  conceded  that  Aconitum  ferox,  from  Nepaul,  contains  Pstudaconi- 
tine,  which  is  much  more  active  than  Aconitine ; — also  that  a  Japanese  variety 
contains  an  alkaloid  which  is  more  powerful  than  even  Pseudaconitine. 

Preparations. 

Abstractum  Aconitiy  Abstract  of  Aconite, — Dose,  gr,  J-j. 

Extractum  Aconiti  Fluidum,  ^J-^iJ*     Extractum  Aconiti,  gr.  J-J. 

Tinctura  Aconiti^  lT\^ss-iv ; — is  of  40  per  cent,  aconite  strength,  and  being  a 
tincture  of  the  root  is  many  times  more  powerful  than  the  former  tincture 
of  the  leaves,  which  is  still  to  be  found  in  the  shops.  Fleming's  Tincture 
has  79  per  cent.,  the  Br.  16,  the  French  20,  the  German  10;  so  that  great 
care  must  be  used  not  to  mistake  one  for  another. 

*  Aconiiina,  Aconitine — Dose,  gr.  aio-g^j.     Is  difficult  to  obtain  of  constant 

strength,  some  samples  being  all  but  inert,  others  extremely  active.  The 
«'  Aconitine  Cristalis^e  "  of  Duquesnel  (a  Nitrate  of  Aconitine,  Squibb),  is 
considered  the  most  active  of  the  samples  in  the  market. 

*  Aconitince  Oleatum^  Oleate  of  Aconitine : — 2  per  cent,  for  external  use. 

*  St,  Jacob's  Oil  is  a  weak  Aconite  Liniment  which  also  contains  Ether,  Alco- 

hol, Turpentine,  red  coloring  matter,  and  Water  {^Squibb\ 

Physiological  Actions.  Aconite  is  a  powerful  sensory,  cardiac,  respiratory, 
and  spinal  depressant,  also  diaphoretic,  diuretic  and  antipyretic.  It  chiefly 
aifects  the  peripheral  ends  of  the  sensory  nerves,  but  paralyzes  both  motor  and 
sensory  nerves, — the  sensory  being  affected  first  and  from  the  periphery  in- 
iKrards,  while  the  motor  nerves  are  affected  from  the  centres  outwards.  It 
relaxes  the  inhibitory  apparatus  of  the  heart,  and  paralyzes  the  cardiac  muscle 
and  its  contained  ganglia,  the  respiratory  centres  and  the  spinal  cord  in  all  its 
functions,  (sensory,  reflex  and  motor),  but  does  not  affect  the  brain.  The  taste 
II 
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of  Aconite  is  bitter,  acrid  and  pungent.  Soon  after  the  ingestion  of  even  a 
small  quantity,  a  sensation  of  numbness  and  a  persistent  tingling  are  felt  in  the 
tongue  and  lips.  Full  medicinal  doses  cause  a  sense  of  constriction  in  the 
fauces,  irritation  of  the  gastro-intestinal  mucous  membrane,  with  increased 
secretion ;  sometimes  nausea  and  vomiting,  and  severe  pains  in  the  joints  and 
muscles;  always  more  or  less  salivation,  diaphoresis  and  diuresis,  reduced 
respiratory  power,  decreased  cardiac  rate  and  force,  lowered  arterial  tension 
and  temperature. 

A  Lethal  Dose  produces  great  n^iscular  weakness,  dimness  of  sight,  dilated 
(sometimes  contracted)  pupils,  shallow,  irr^^lar  and  labored  respiration,  a 
slow  and  weak  pulse,  coldness  of  the  surface,  clammy  sweat,  great  anxiety, 
numbness  and  tingling  in  the  extremities ;  lowering  of  the  body  temperature 
(2^  to  3^), abolishment  of  sensation,  reflexes  and  motility;  and  finally  death 
from  paralysis  of  the  heart  and  respiration,  with  or  without  convulsions,  con- 
sciousness being  preserved  until  near  the  end,  when  CO,  narcosis  sets  in. 

Aconite  is  rapidly  diffused  and  slowly  excreted;  the  effects  of  a  full  medi- 
cinal dose  continuing  for  three  or  four  hours.  Applied  externally  it  paralyzes 
the  sensory  nerves  of  the  part,  producing  its  characteristic  numbness  and 
tingling. 

Physiological  Antagonists.  Atropine^  Morphine  and  Ammonia  antago- 
nize its  effects  on  the  heart  and  respiration.  Digitalis  counteracts  its  heart 
action  and  the  relaxation  of  cardiac  inhibition.  (See  ante^  page  104.)  In 
Aconite  poisoning,  the  stomach  should  be  evacuated,  warmth  applied  to  the 
extremities,  stimulants  administered,  artificial  respiration  if  necessary,  and  the 
recumbent  posture  strictly  maintained. 

Therapeutics.  Aconite  antagonizes  the  fever  process,  and  rightly  used  is, 
therefore,  one  of  the  most  valuable  drugs  we  possess.  It  has  been  called  the 
"  therapeutic  lancet,"  and  certainly  is  responsible  to  a  great  extent  for  the  dis- 
use into  which  venesection  has  fallen.  Its  power  over  the  circulation,  respira- 
tion and  transpiration  render  it  of  the  greatest  valueln  all  affections  character- 
ized  by  high  resisting  pulse,  dry,  hot  skin,  and  elevated  body-temperature.  It 
is  especially  usefiil  in — 
Acute  Throat  Affections^  as  tonsillitis,  pharjmgitis,  etc.— drop-doses  of  the 

tincture  every  hour  are  remarkably  efficient  in  these  conditions. 
Acute  Inflammations  of  the  Respiratory  Organs y  as  bronchitis,  coryza,  pneu- 
monia, etc., — Aconite  is  efficient  in  the  early  stage,  when  there  is  present  m 
sthenic  febrile  action,  with  high  temperature. 
Acute  Pleuritis  and  Peritonitis^  previous  to  the  stage  of  effusion, — ^Aconke 
combined  with  Opium  is  considered  to  be  the  best  treatment. 
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Simple  and  Eruptive  Fevers^  particularly  scarlet  fever  and  measles, — are  best 
treated  by  small  repeated  doses  of  Aconite,  which  in  measles  is  particularly 
efficient  from  its  power  to  arrest  the  catarrhal  pneumonia. 

Puerperal  Fever , — Aconite  steadily  used,  with  an  occasional  dose  of  Castor 
Oil,  is  one  of  the  best  agents  In  the  metritis  form  of  this  disease. 

Surgical  Fever  is  promptly  met  by  Aconite,  which  is  especially  useful  in 
preventuig  chill  after  the  passage  of  the  urethral  sound  or  catheter. 

Erysipelas  Faciei^ — Aconite  is  highly  serviceable,  and  usually  curative. 

Acute  Rheumatism  has  been  extensively  treated  with  Aconite,  and  always  with 
the  best  results.  It  lessens  the  duration  of  the  fever,  mitigates  the  pain  and 
swelling  of  the  joints,  and  prevents  the  occurrence  of  organic  heart  disease, 
if  used  from  the  commencement.     (Phillips.) 

Cardiac  Affections  characterized  by  over-action  or  hypertrophy,  without  valvu- 
lar lesion,  are  benefited  by  Aconite  in  small  doses  repeated. 

Diarrhcea  and  Dysentery^  from  cold  or  exposure, — Aconite  ^s  unquestionably 
beneficial.  It  also  relieves  Constipation  in  patients  of  plethoric  habit,  with 
dry,  hot  skin,  and  a  feverish  tendency. 

Menstrual  Suppression  from  chill, — Aconite  often  relieves  promptly. 

Neuralgia^  especially  of  the  face  or  brow, — Aconite  is  very  efficient,  having  a 
selective  influence  on  the  5th  nerve.  It  may  be  used  internally  and  also 
applied  locally  over  the  seat  of  pain ;  for  the  latter  purpose  a  reliable  Aconi- 
tine  should  be  used,  mixed  with  Chloroform  and  Oleic  Acid,  the  Chloroform 
aiding  the  inward  osmosis  of  the  drug. 

PULSATILLA,— Pasque-flower. 

Source  and  Composition.  Pulsatilla  is  the  herb,  collected  soon  after 
flowering,  of  Anemone  Pulsatilla,  Anemone  pratensisy  and  Anemone  patens, 
var.  NuttallianafSxnaSX  plants  of  the  same  natural  order  as  Aconite,  (Ranun- 
culaceae) ;  the  first  two  being  indigenous  to  Europe  and  Siberia,  the  third  being 
a  native  of  the  United  States.  All  are  inodorous,  very  acrid,  and  contain  an 
acrid,  oily  principle,  which  with  age  separates  into  Anemonin,  a  volatile 
camphoraceous  principle,  and  Anemonic  Acid,  which  seems  to  be  inert. 

Preparations.  The  herb  is  alone  official,  but  a  tincture  may  be  made 
according  to  the  pharmacopoeial  directions  for  Tinctures  of  Fresh  Herbs,  con- 
sisting of  equal  parts  of  the  juice  and  alcohol,  which  may  be  used  in  doses  of 

*  Anemoninum,  Anemonin, — Dose,  gr.  -^5— ij,  in  pill. 

Physiological  Actions.  Pulsatilla  is  a  paralyzer  of  motion  and  sensation, 
a  gastro-intestinal  and  cutaneous  irritant,  a  cardiac,  respiratory,  and  spinal 
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depressant.  It  dilates  the  pupil,  and  produces  diaphoresis  and  diuresis. 
Locally  applied  it  produces  numbness  and  tingling  in  the  part,  and  may  even 
exdte  violent  inflammation.  Its  action  is  due  to  Anemontn,  and  strongly 
resembles  that  of  Aconite. 

Therapeutics.     Pulsatilla  is  a  very  efficient  drug  if  a  fresh  preparation  be 

employed.    It  is  excellent  in — 

Uterine  Affections,  as  functional  amenorrhoea,  d3rsmenorrhoea,  suppression  of 
the  menses  from  fright  or  chill  and  leucorrhoeal  discharges. 

Epididymitis  is  often  controlled  and  dissipated  by  a  very  small  dose  of  Pulsa- 
tilla,— a  few  drops  of  the  tincture  in  a  glass  of  water,  and  of  this  a  teaspoon- 
ful  every  two  hours  (Piffard). 

Dyspepsia,  or  sub-acute  gastritis,  with  white-coated  tongue,  no  taste  or  a  greasy 
sensation  in  the  palate,  nausea,  flatulence,  heartburn,  etc., — Pulsatilla  in  5- 
drop  doses  of  the  tincture  every  four  hours. 

Coryza,  Otitis,  Rhinitis,  Conjunctivitis,  and  other  inflammations  of  mucous 
membranes  with  mucous  or  muco-purulent  discharge, — Pulsatilla  internally 
and  locally  ( ^^j-ij  of  the  tincture  to  giv  aquae  as  lotion). 

Coughs  of  Irritative  character,  whooping  cough,  etc., — ^Anemonin  in  doses  of 
gr.  ss-j  has  been  found  very  useful. 

Tape'Worm, — an  extract  of  the  root  has  proved  an  efficient  tseniafuge. 

Cutaneous  Affections,  especially  the  eczematous  forms,  ulcers  of  indolent  char- 
acter, and  syphilitic  eruptions, — Pulsatilla  locally  and  internally. 

Acute  Meningitis,  cerebral  and  spinal, — it  is  said  to  have  been  efficiently 
used. 

VERATRUM,— HeUebore. 

Forms  of  Veratrum.  Veratrum  viride,  American  Hellebore  or  Poke- 
root,  (nat.  ord.  Melanthacese,); —  Veratrum  album,  European  Hellebore  ;  and 
Veratrum  sabadilla,  or  Asagraa  officinalis,  the  Mexican  variety.  Of  these 
the  first  alone  is  official  in  the  U.  S.  Pbar.,  though  an  alkaloid  or  mixture  of 
alkaloids  from  the  Veratrum  sabadilla  is  recognized  under  the  name  Vera/rine, 
The  alkaloids  found  in  each  plant  are — 

In  V.  viride, — -Jervine,  Pseudo-jervine,  Cevadine,  Rubijervine, 

In  V.  album, — Jervine,  Veratralbine,  Pseudo-jervine,  Rubijervine. 

In  V.  sabadilla, —  Veratrine,  Cevadine,  Cevadilline. 
Veratroidine  is  now  considered  a  mixture  of  Rubijervine  and  Resin. 

Preparations. 
Tinctura  Veratri  Viridis,  lT\^ij-^x ; — a  50  per  cent,  tincture  olthe  root. 
Extractum  Veratri  Viridis  Fluidum,  lT\^j-v; — also  from  the  root. 
Veratrina,  Veratrine,  gr.  ^\p-|^.     Prepared  from  the  seeds  of  V.  sabadilla. 
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OUatum  VeratrifUBf  Oleate  of  Veratrine, — strength,  i  in  50. 
Unguentum  Veratrina^  Ointment  of  Veratrine, — strength,  i  in  25. 
*Norwoc€t5  Tincture  of  Veratrum   Viridty  has  a  very  high   reputation  for 

efficiency, — Dose,  TT\^v,  increased  by  1T\^ j  every  3  hours,  until  pulse  is  down 

to  65,  when  the  original  dose  will  hold  it  there. 

Physiological  Actions.  The  action  of  Veratrum  Viride  is  closely  allied 
to  that  of  Aconite,  being  a  powerful  cardiac  depressant  and  spinal  paralyzant. 
It  differs  from  Aconite  in  affecting  the  respiration  to  a  much  less  degree, — in 
being  a  systemic  emeto-cathartic — in  paralyzing  the  motor  system  centrally, 
impairing  the  reflexes,  but  leaving  sensation  unimpaired, — and  in  having  little 
or  no  diaphoretic  or  diuretic  action.  It  causes  great  depression,  but  is  seldom 
fatal ;  when  death  does  result  from  its  use  it  usually  occurs  by  paralysis  of 
the  heart. 

In  small  doses  Veratrum  reduces  the  force  of  the  pulse,  but  does  not  at  first 
affect  its  rate.  If  continued  for  some  time,  the  pulse  becomes  very  slow, 
soft  and  compressible;  rising,  on  the  least  exertion,  to  be  very  rapid  and 
feeble.  At  the  same  time  there  is  great  muscular  weakness,  and  frequently 
nausea  and  vomiting.  Large  doses  increase  these  symptoms  very  much,  the 
pulse  becoming  very  rapid  and  so  small  as  to  be  almost  imperceptible ;  the 
skin  is  cold  and  clammy,  and  constant  vomiting,  extreme  debility,  giddiness, 
impaired  vision,  and  partial  unconsciousness  ensue. 

Jervine  represents  in  part  the  depressant  action  on  the  circulation  and  on  the 
central  nervous  system..  It  does  not,  however,  affect  the  vagus,  and  but  very 
slightly  the  voluntary  muscles  or  the  motor  nerves.  It  irritates  the  motor 
centres  in  the  brain,  causing  convulsions ;  and  lowers  the  functions  of  the  cord, 
of  the  centres  in  the  medulla,  especially  the  vaso-motor,  and  those  of  the 
cardiac  ganglia, — slowing  the  heart  by  direct  depression  either  of  the  cardiac 
muscle  or  its  motor  apparatus.  It  always  causes  salivation,  but  never  vomit- 
ing or  purging;  and  kills  by  asphyxia,  the  heart  beating  afier  respiration  has 
ceased. 

Veratroidine^  on  the  contrary,  always  causes  emeto-catharsis,  and  produces 
less  violent  convulsions.  It  stimulates  the  vagus  centre  and  paralyzes  the 
vagus  ends,  depresses  the  cord,  and  paralyzes  the  respiratory  centre, — but 
at  the  same  time  increases  the  excitability  of  the  vaso- motor  centre.  The 
result  is  great  slowing  of  the  pulse -rate  and  of  respiration,  and  lowering  of 
blood-pressure,  until  the  carbonized  blood  irritates  the  vaso-motor  centre, 
when  the  blood-pressure  rises  greatly.  It  probably  consists  of  Rubijervine 
aJid  a  toxic  resin. 

Veratrum  Album  contains  a  very  powerful  alkaloid,  Veratralbine^  and  also 
an  irritant  poisonous  resin  (?).    Its  general  action  is  similar  to  that  of  its  con- 
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gener,  bnt  it  is  much  more  irritant  to  the  gastro-intestinal  mucous  membrane, 
causing  violent  vomiting  and  purging,  intense  abdominal  and  oesophageal  pain, 
greatly  reduced  temperature  and  pulse,  collapse,  and  death  from  cardiac  and 
respiratory  paralysis. 

Verairine  is  an  acrid,  intensely  irritant  powder,  probably  consisting  of  a 
mixture  of  alkaloids.  It  causes  violent  sneezing,  a  burning  sensation,  and 
free  salivation.  It  affects  the  heart  and  circulation  similarly  to  the  other 
Veratriae  and  in  addition  seems  to  be  a  direct  poison  to  muscular  tissue,  and 
to  cause  violent  convulsions  before  the  muscular  paralysis  sets  in.  The  alka- 
\6\^Jtnnne  and  Rubijervine  both  depress  the  circulation,  while  the  latter 
produces  the  emeto-catharsis. 

Treatment  in  Veratrum  Poisoning, — ^is  similar  to  that  for  Aconite. 
Morphine  and  Atropine  antagonize  the  cardiac  depression,  —  also  Alcohol, 
Ammonia,  etc.  The  recumbent  position  should  be  maintained,  and  dry  heat 
applied  to  the  general  surface. 

Therapeutics.    Veratrum  Viride  is  inferior  to  Aconite  in  fevers  and  inflam- 
mations, by  reason  of  its  lack  of  power  over  excretion,  but  is  used  as  an  arterial 
sedative  with  excellent  results  in — 
Aneurism^ — to  depress  the  circulation  to  the  lowest  point ;  the   recumbent 

posture  must  be  strictly  observed,  to  secure  safety  to  the  heart. 
Cardiac  Disorders^  such  as  simple  hypertrophy,  irritable  heart, — Veratrum 

Viride  is  often  used  with  great  benefit. 
Acute  Mania  and  Puerperal  Convulsions^  it  has  frequently  been  employed 

with  remarkably  good  results,  but  has  often  failed. 
Parenchymatous  and  Serous  Inflammations^  in  their  early  stages, — Veratrum 

Viride  renders  good  service,  especially  in  Pneumonia. 
Superficial  Neuralgia^ — the  Oleate  or  Unguentum  Veratrinae  externally. 
Myalgia  and  Headaches  may  often  be  relieved  by  the  same  application. 
Puerperal  Fever ^ — ^when  due  to  metritis  Veratrum  Viride  is  highly  extolled  bf 

Fordyce  Barker  and  other  authorities  of  standing. 
Cholera^  during  the  algid  stage,  Veratrum  Album  has  been  used,  but  other 

agents  are  far  more  efficient. 

ARNICA  AND  TRIMETHYLAMINE. 

Source  tmd  Composition.  Arnica  is  the  flower-heads  and  rhizome  of  A. 
moniana^  the  Leopard's  Bane,  a  perennial  of  the  Composite  order  growing  in 
mountainous  districts  throughout  the  northern  hemisphere.  It  contains  a  prin- 
ciple, Amicin,  which  is  insoluble  in  water,  and  has  some  of  the  properties  of  a 
glucoside ;  also  about  I  per  cent,  of  an  Essential  Oil,  with  Inulin,  Tannin, 
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mncilage,  resins,  Capronic  and  Caprylic  Acids.  It  also  contains  the  ammonia 
compound  Trimeihylamine^  which  is  supposed  to  be  the  active  principle,  and 
to  be  jdelded  by  the  essential  oil. 

Trimethylamine,  is  an  ammonia  compound  of  the  group  styled  amines^  in 
which  the  three  atoms  of  hydrogen  are  replaced  by  some  oi^nic  radical,  in 
this  case  by  Methyl,  ( CH  ,  ),  dissolved  in  water.  It  is  a  clear,  colorless  fluid,  con- 
taining I o  to  20  per  cent,  of  the  absolute  ammonia  compound,  has  a  disagree- 
able, fishy  odor  and  taste,  is  strongly  alkaline,  and  is  miscible  in  all  proportions 
with  water.  It  is  found  also  in  Cod-liver  Oil,  in  Humulus  and  Ergot,  and 
may  be  obtained  firom  codeine,  fish-brine,  human  urine,  herring-pickle,  beet- 
sugar  residue,  and  other  decomposing  albuminous  substances.  It  behaves 
like  an  alkaloid,  has  strongly  basic  qualities,  and  has  the  formula  (CH3),N, 
or  CjHgN.  An  impure,  commercial  trimethylamine  b  often  called  Propy- 
lamine erroneously,  the  latter  being  the  name  of  an  isomeric  and  allied 
compound. 

Preparations.    Both  Arnica-flowers  and  root  are  official. 
Tinctura  Amiai  Florum,  Tincture  of  Arnica-flowers, — strength,  20  per  cent. 

Dose,  Tr\y-^].    For  local  use,  g  ss  to  the  pint. 
Tinciura  Arnica  Radicis,  Tincture  of  Arnica-root, — strength,  10  per  cent. 

Dose,  YT\^v-xxx.    Is  locally  irritant,  unless  greatly  diluted. 
Extr,  Arnica  Radicis  Fluiduniy  Fluid  Extr.  of  Arnica-root, — Dose,  lT\^v-xv. 
£xtractunt  Amicce  Radicis,  Extract  of  Arnica-root, — Dose,  gr.  j-v. 
£mplastrum  AmiccBy  Arnica  Plaster, — ^has  }rd  of  the  Extract. 
*Infusum  Amicce  Florum,  Infusion  of  Arnica-flowers, — 20  parts  of  the  flowers 

to  100  of  water,  is  thought  by  some  to  be  the  best  preparation  for  local  use, 

as  it  never  excites  dermatitis,  probably  by  reason  of  its  being  devoid  of  the 

Essential  Oil  and  the  insoluble  principle  Arnicin, 
*  Trimethylamina  Ckloridum^  Chloride  of  Trimethylamine, — Dose,  gr.  j-v.  Is 

powerfully  antipjrretic  in  doses  of  gr.  i j  every  three  hours. 

Physiological  Actions  of  Arnica.  It  is  irritant,  stimulant,  depressant, 
antip3rretic,  diuretic,  and  a  vulnerary.  It  irritates  the  gastro-intestinal  tract, 
and  in  alcoholic  solution  excites  erysipelatous  inflammation  of  the  skin  in  some 
persons.  In  Small  Doses  Arnica  increases  the  action  of  the  heart,  raises  the 
arterial  tension,  and  stimulates  the  action  of  the  skin  and  kidneys.  Large 
Doses  produce  a  transient  excitement,  followed  by  depressed  circulation,  respi- 
ration  and  temperature ;  violent  headache,  dilated  pupils,  and  muscular  paresis. 
A  Toxic  Dose  paralyzes  the  nervous  system  of  animal  and  organic  life,  causing 
collapse  and  death. 
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Trimethylaxnine — is  an  active  escbarotic,  and  a  gastro-intestinal  irritant; 
lowers  the  rate  and  force  of  the  heart,  decreases  the  body  temperature,  and 
diminishes  (sometimes  increases)  the  excretion  of  urea. 

Therapeutics.    Arnica  may  be  used  with  benefit  in — 
Typhus  and  Typhoid  Fevers^ — 5.minim  doses  of  the  Tincture  as  a  stimulant; 

lai^er  doses  as  an  antipyretic  when  patient  is  of  sthenic  reaction. 
Delirium  Tremens  with  depression, — the  Tincture  is  serviceable. 
RheumaHsm  and  Rheumcttic  Gout, — Arnica  or  Trimethylamine  in  the  acute 

forms,  to  moderate  the  fever,  subdue  the  joint  inflammation,  and  lessen  the 

danger  of  cardiac  implication. 
SprainSy  Bruises^  etc, — the  dilute  Tincture  locally  has  a  popular  reputation. 

Ecchymoses  are  rapidly  dispersed  by  its  use  locally  and  internally.    An 

infusion  is  better  for  local  use,  as  the  tincture  may  excite  dermatitis. 
Internal  Bruises  from  shocks  or  concussions, — ^its  internal  use  has  proven  very 

efficacious  in  many  instances  (Phillips). 
CutSy  Wounds y  etc., — the  aqueous  preparations  locally  used  promote  the  rapid 

union  of  cut  surfaces. 
Hemorrhages,  Epistaxis,  Hcemoptysis,  etc., — it  is  undoubtedly  effective. 
Concussion  of  the  Brain, — Arnica  is  highly  recommended  (Phillips). 
Chronic  Dysentery,  with  slimy  and  bloody  stools,  tormina  and  cutting  pains, — 

the  Tincture  internally  is  often  a  very  efficient  remedy. 
Paralysis  of  the  Bladder  has  been  cured  by  Arnica,  used  internally. 
Chorea, — ^Trimethylamine  has  been  successfully  used. 
Chronic  Rheumatism, — Trimethylamine  as  a  liniment,  I  part  to  3  of  glycerin, 

gives  relief  to  the  pains,  equal  to  that  produced  by  any  anodyne. 

TABACUM, — Tobacco. 

Source  and  Composition.  The  commercial  dried  leaves  of  Nicotia$ui 
Tabacum,  (nat.  ord.  Solanacese),  a  native  of  tropical  America.  It  contains  a 
powerful  liquid  alkaloid  Nicotine, — together  with  Malic  Acid,  alkaline  salts, 
and  a  peculiar  camphor  named  Nicotianin.  Its  combustion  gives  rise  to  several 
empyreumatic  products,  of  which  Pyridine  is  the  most  powerful.  Tobacco- 
smoke  contains  little  or  no  Nicotine ;  in  that  from  pipes  Pyridine  preponder- 
ates, in  that  from  cigars  Collidin,  which  is  much  less  active. 

Liquid  Alkaloids  besides  Nicotine, — Lupuline,  Conilne,  Lobeline,  Piperi- 
dine.  Pyridine,  Muscarine,  Sparteine,  and  the  alkaloidal  compound  Trimethyl- 
amine. 

Preparations.    Tab&cum  (as  above)  is  the  only  official  preparation. 
*Infu5um  Tabdci  ( 3 j  to  the  pint), — Dose,  g  ss-iij,  as  enema.    Dangerous. 
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*P^num  Tab&cif  (  J  j  to  the  pint), — ^Dose,  TT\^v-5  j.     Must  be  used  cautiously. 

*OUum  Tabaci,  an  empyreumatic  product,  obtained  by  distillation. 

*Nicotina,  Nicotine, — Dose,  IttA-A*  "P  *°  ^ij  ^  strychnine-poisoning. 

*jyridina.  Pyridine,  C5H5N, — a  colorless  liquid  of  powerful  odor,  evaporating 
when  exposed  to  air,  mixing  with  water  in  all  proportions,  and  forming  salts 
like  Chinoline.  Dose,  5  j-^jss,  allowed  to  evaporate  in  an  open  dish  in  a 
small  room,  in  which  the  patient  is  exposed  for  20  to  30  minutes  thrice 
daily.  (Se6). 

Physiological  Actions.  Tobacco  is  a  very  depressant  nauseant,  an  emetic 
by  systemic  and  irritant  action,  a  sternutatory,  diuretic,  diaphoretic,  cathartic, 
sedative,  antispasmodic,  and  narcotic.  It  first  stimulates  and  afterwards  para- 
lyzes the  motor  nerves  of  involuntary  muscles,  and  the  secreting  nerves  of 
glands,  also  the  spinal  cord  and  the  vagus;  at  first  stimulating  both  the  vagus- 
roots  and  its  ends  in  the  heart  (slowing  the  pulse-rate),  but  afterwards  para- 
lyzing the  latter  (causing  high  pulse-rate).  It  produces  increased  salivary  and 
intestinal  secretions,  diuresis,  tremor,  clonic  spasms,  and  a  tetanic  stage  previous 
to  its  paresis.  It  contracts  the  pupils,  slows  and  depresses  the  heart,  first  lowers 
and  then  raises  the  arterial  tension,  and  reduces  the  body  temperature ;  causes 
profuse  sweating,  cold  and  clammy  skin,  collapse,  and  death  usually  by  paralysis 
of  respiration,  sometimes  by  paralysis  of  the  heart.  It  does  not  impair  the 
muscular  irritability,  nor  does  it  act  on  the  cerebrum  directly. 

The  empyreumatic  products  of  Tobacco  are  similar  in  action  but  less 
powerfid.     Fatal  results  have  followed  the  inhalation  of  the  vapor. 

The  continued  use  of  Tobacco  by  smoking  or  chewing  to  excess  produces 
granular  inflammation  of  the  fauces  and  pharynx,  atrophy  of  the  retina,  djrs- 
pepsia,  lowered  sexual  power,  sudden  faints,  nervous  depression,  cardiac  irri- 
tability and  occasionally  angina  pectoris.  Used  by  the  young  it  hinders  the 
development  of  the  higher  nervous  centres,  and  impairs  the  nutrition  of  the 
body  by  interfering  with  the  processes  of  digestion  and  assimilation. 

Nicotine  is  almost  as  rapidly  fatal  as  Prussic  Acid,  death  having  occurred 
fh>m  a  toxic  dose  in  three  minutes,  with  no  sjrmptoms  except  a  wild  stare  and 
a  deep  sigh. 

Antagonists  and  Antidotes.  Strychnine  is  the  true  physiological  antago- 
nist of  Nicotine  (or  Tobacco)  and  vice  versa.  Alcohol,  Ammonia,  Ergot, 
Digitalis,  Belladonna,  etc.,  antagonize  its  action  on  the  circulation.  Evacua- 
tion of  the  stomach.  Tannin,  Iodides,  and  artificial  respiration,  are  the  means 
resorted  to  in  Tobacco-poisoning. 

Therapeutics.  Tobacco  is  now  but  litde  used  in  medicine.  The  chief 
indications  for  it  are  (i)  to  relax  spasm,  (2)  locally,  to  relieve  pain.    But  the 
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danger  attending  its  employment,  either  internally  or  externally,  has  caused  its 

supersedence  by  other  agents  of  less  violent  action.    It  may  be  employed  in— 

Habitual  Constipation^ — ^the  wine  is  a  good  remedy,  TT\^v  at  bedtime.  Smokers 
rarely  suffer  from  constipation,  but  frequently  experience  an  immediate  laxa- 
tive result  after  their  morning  cigar. 

Intestinal  Affections^  as  impaction  of  the  csecum,  intussusception,  and  strangu- 
lated hernia, — not  over  H  iv  of  the  Infusion  as  an  enema  has  often  been 
very  effective  in  relaxing  spasm,  but  it  is  a  dangerous  expedient 

Asthma^ — emphysematous,  cardiac  and  nervous  forms,  are  all  benefited  by  the 
use  of  P3nridine  (as  described  above);  which  has  a  powerfully  sedative  action 
upon  the  respiratory  centre. 

Tetanus^ — ^no  remedy  more  effective  than  minim-doses  of  the  alkaloid  every 
two  hours  by  the  stomach,  or  TT\^ij  by  the  rectum  ;  or  ^  iv  of  the  Infusion  as 
an  enema,  repeated  for  effect ;  or  still  better,  the  Wine,  in  ten-minim  doses, 
repeated  for  effect.     [See  formula  below.] 

Dropsy^  especially  in  the  renal  form, — ^Tobacco  is  an  efficient  diuretic. 

Nymphomania^  Chordee,  etc.,  are  easily  conquered  by  Tobacco. 

Strychnine  Poisoning, — ^Tobacco  is  an  effective  antagonist.  Gr.  ss  of  Nico- 
tine in  3  ij  Aquae  destil.  hypodermically ;  of  this  TT\^x  contain  gr.  ^.  The 
Infusion  has  also  been  used  successfully,  but  the  alkaloid  permits  of  more 
precise  administration. 

Fatigue, — ^Tobacco,  moderately  used,  aids  to  support  the  system,  when  under 
excessive  exertion,  food  and  rest  being  deficient. 

LOBELIA, — Indian  Tobacco. 

Source  and  Composition.  *  The  leaves  and  tops  of  Lobelia  inflata^  (nat 
ord.  Lobeliacese),  a  North  American  weed.  It  contains  a  liquid  alkaloid, 
Lobeline, — also  Lobelic  Acid,  Lobelacrin,  resin,  wax,  etc. 

Preparations. 
Tinctura  Lobelia,  20  per  cent  "n\,v-xxx.  Acetum  Lobelia,  10  per  cent  TT\^v-5  j. 
Extractum  Lobelia  Fluidum,  TT\J-x.        *Lobelin  (a  resinoid),  gr.  ss-gr.  j. 

Physiological  Actions.  Lobelia  has  an  acrid,  nauseous  taste,  and  a  very 
unpleasant  odor.  It  is  expectorant,  diaphoretic,  purgative,  emetic,  anti-spas- 
modic and  narcotic.  It  excites  an  abundant  flow  of  saliva,  much  gastric 
mucus,  and  profuse  urination  and  sweating;  with  nausea,  vomiting,  and  great 
depression.  The  action  of  the  heart  is  enfeebled,  the  blood  pressure,  at  first 
increased,  soon  falls ;  muscular  debility,  reduced  temperature  ensue,  then  coma 
and  death  by  paralysis  of  the  respiratory  centre.    The  motor  nervous  system 
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is  chiefly  affected,  especially  the  medulla  oblongata,  and  the  nucleus  of  the 
pneumogastric  contained  therein. 

Physiological  Antagonists.  Strychnine,  Picrotoxin,  Thebaine,  antago- 
nize its  action  on  the  nervous  system ;  the  vaso-motor  excitants,  as  Alcohol, 
Digitalis,  Belladonna,  oppose  its  effects  on  the  circulation. 

Therapeutics.    Lobelia  has  gone  out  of  fashion,  yet  is  useful  in«— 
Asthma^ — a  teaspoonful  of  the  Tincture  every  15  minutes  until  nausea  ensues, 

gives  decided  relief  in  the  paroxysm. 
Cough  of  dry,  harsh  character,  with  tickling  in  the  throat  and  spasmodic 

dyspnoea, — Lobelia  is  an  extremely  effective  expectorant. 
Constipation^  from  atony  and  deficient  secretion, — a  ten-minim  dose  of  the 

Tincture  or  Acetum  at  bedtime  is  excellent. 
Impaction  of  the  Cacum,  before  inflammation  occurs, — ^two-drop  doses  of  the 

Tincture  every  hour  will  often  relieve  the  obstruction. 
Strangulated  Hernia^ — the  Infusion  as  an  enema  is  much  safer  than  Tobacco, 

and  fully  as  efficient ;  but  other  laxatives  are  better. 
Intussusception^ — the  Infusion  as  an  enema  may  overcome  the  obstruction,  but 

it  is  rarely  used. 
Poison-oak  £czema,— -an.  Infusion  (^j  to  the  pint)  locally,  is  efficient. 
As  an  Emetic  Lobelia  is  entirely  too  depressant  to  be  given  to  children. 

THE  NITRITES. 

Amyl  Nitris,  Nitrite  of  Amyl,  (CjHuNOj),— -is  a  clear,  yellowish,  oily 
liquid,  of  a  powerful  and  ethereal  odor,  extremely  volatile,  insoluble  in  water, 
but  soluble  in  alcohol,  ether,  chloroform  and  benzin.  It  is  produced  by  the 
action  of  Nitric  or  Nitrous  Acid  upon  Amylic.  Alcohol,  and  may  be  admin- 
istered by  inhalation  or  internally,  in  doses  of  Tr\,ij~v,  but  larger  doses  are 
probably  safe. 

*  Nitro-Glycerinum,  Trinitrin,  or  Glonolnum, — Nitro-Glycerin,  Tri- 
nitrin,  Glonoin,  Nitrate  of  Glyceryl,  C3H5(N03)3,  a  clear,  oily  liquid,  insoluble 
in  water,  but  soluble  in  alcohol.  It  is  produced  by  the  action  of  Nitric  and 
Sulphuric  Acids  upon  Glycerin,  and  may  be  administered  in  doses  of  T!\,y^. 
It  is  highly  dangerous  as  an  explosive,  and  should  not  be  kept  in  stronger 
solution  than  a  i  per  cent,  solution  in  alcohol. 

*  Tabellce  Nitroglycerini,  (B.  P.),^-each  contains  gr.  yj^. 

*  Trinitrin  Tabloids,— ff,  ^,  A,  ^,  ^,  yj^,  ^^,  each,— are  made  by 
several  manufacturers,  and  are  in  the  shops. 

*Tinctura  Trinitrini,  Tincture  of  Nitroglycerin, — ^strength  I  per  cent.    Dose, 
Tr\,s»-Tr\,x.    The  strong  tincture  official  in  the  American  Homceopathic  Phar- 
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macopceia,  (2d  ed.  Boericke  &  Tafel,  Philadelphia,  1883,  page  235),  and 
presumably  sold  by  them  on  demand,  is  a  ten  per  cent,  solution,  or  ten 
times  stronger  than  the  above.  It  is  an  extremely  dangerous  pr^)aration, 
both  as  an  explosive  and  as  a  medicine. 

*  Sodii  Nitris,  Nitrite  of  Sodium,  gr.  ss-gr.  ij  or  v,  according  to  individual 
susceptibility. 

*  Potassii  Nitris,  Nitrite  of  Potassium, — Dose,  gr.  ss-v. 

Physiological  Actions.  The  Nitrites  agree  in  their  general  action,  pio- 
ducing  great  vascular  dilatation  and  consequent  lowering  of  blood- pressure, 
by  paralyzing  either  the  sjrmpathetic  S3rstem,  the  vaso-motor  centre,  or  the  mus- 
cular coat  of  the  arterioles ; — tumultuous  action  of  the  heart,  by  relaxation 
of  its  inhibitory  apparatus; — diminished  sensation,  motion  and  reflexes;  a 
sensation  of  heat,  but  lowered  body  temperature ;  lowered  respiration,  from 
paralysis  of  the  respiratory  muscles  and  impairment  of  the  ozonizing  function 
of  the  blood ;  throbbing  pain  in  the  head,  beating  carotids,  flushed  face  and 
vertigo.    They  are  all  muscle  poisons. 

Amy/  Nitrite  is  the  most  prompt,  but  less  enduring  in  action,  and  is  best 
given  by  inhalation.  Nitrite  of  Sodium  acts  similarly,  but  less  promptly. 
Nitro-glycerin  is  less  prompt  and  less  violent,  has  a  more  enduring  action,  and 
is  therefore  more  suitable  for  internal  administration.  Its  headache  is  of 
intense  frontal  character,  and  persists  for  hours  after  the  other  effects  have 
passed  ofll 

Therapeutics.    The  Nitrites  are  well  used  in — 
Angina  Pectoris,  especially  when  characterized  by  a  great  rise  of  arterial  ten- 
sion,— Amyl  Nitrite  inhaled,  to  lessen  the  arterial  spasm  and  palliate  the 

agony  of  the  attack,  is  usually  very  efficient 
Epilepsy y — ^when  the  aura  is  felt,  the  inhalation  of  a  drop  or  two  of  Amyl 

Nitrite  will  generally  abort  the  paroxysm.    Its  repetition  requires  increased 

dosage  to  produce  the  desired  effect. 
Respiratory  Neuroses,  as  spasmodic  asthma,  whooping-cough,   laryngismus 

stridulus,  etc.,  are  relieved  in  many  cases  by  these  agents. 
Tetanus  is  palliated  by  Amyl  Nitrite,  especially  during  the  period  of  fixation 

of  the  muscles  of  respiration. 
Neuralgic  Dysmenorrhea  has  often  been  benefited  by  Trinitrin. 
Vomiting  and  Nausea,  also  Sea-sickness,  are  benefited  by  the  Nitrites. 
Cold  Stage  of  Intermittents  and  pernicious  remittents, — may  be  aborted  by 

the  inhalation  of  Nitrite  of  Amyl,  preventing  internal  congestions. 
Syncope,  and  in  Chloroform  Poisoning, — ^Amyl  Nitrite  to  aid  the  circulation, 

conjoined  with  artificial  respiration,  etc. 
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Myxcedemat — Trinitrin  in  conjunction  with  Elaterium,  is  said  to  have  proved 
useful. 

H^h  Arterial  Tension^  and  Blood-pressure ^  from  any  cause, — these  agents  are 
exceedingly  useful,  especially  Trinitrin. 

Chronic  Interstitial  Nephritis^ — ^Trinitrin  has  proved  of  great  value,  by  redis- 
tributing the  blood  supply  to  the  kidne3rs,  cut  off  by  degeneration  of  the  renal 
ganglionic  centres. 

Migraine^  of  the  pale-face  form, — Amyl  Nitrite  is  indicated,  or  Trinitrin. 

Convulsions  J  of  various  kinds,  including  puerperal, — the  Nitrites  are  useful. 

ACIDUM  HYDROCYANICUM,— Prussic  Acid. 

Preparations. 

Acidum  Hydrocyanicum  Dilutum,  TT\j-iij.  Is  a  solution  of  2  per  cent,  of  the 
anhydrous  acid  in  98  per  cent,  of  alcohol  and  water.  YT\^xl  of  this  prepara- 
tion have  proved  fatal.  It  is  a  constituent  of  the  secret  nostrum  Chlorodyne, 
also  of  its  various  imitations,  including  the  B.  P.  preparation  Tinctura 
Chloroformi  et  Morphina,  recently  introduced  therein. 

*Scheeli5  Dilute  Hydrocyanic  Acid  is  a  4  or  5  per  cent,  solution,  and  is  highly 
dangerous,  even  by  inhalation. 

Potassii  Cyanidunty  gr.  5^-3^.    Locally,  a  solution  of  gr.  j-v  to  the  ^ . 

Oleum  Amygdala  Amara^  Oil  of  Bitter  Almond,— contains  a  varying  quantity 
of  Hydrocyanic  Acid,  due  to  the  reaction  between  the  principle  Amygdalin 
and  the  ferment  Emulsin.     Dose,  YT\^^-j>  in  mixture. 

Physiological  Actions.  Hydrocyanic  Acid  and  Nicotine  are  the  most 
powerful  poisons  known,  gr.  ss  of  the  former  having  caused  death.  Its  inhala- 
tion produces  rapid  insensibility  and  almost  immediate  exhaustion,  death 
probably  occurring  from  sudden  paraljrsis  of  the  heart  in  the  more  rapid  cases 
and  of  the  respiration  in  the  slower  ones.  Some  volitional  movements  may  be 
made  before  death,  unless  the  dose  be  very  large.  Its  paralyzant  action  is 
expended  on  the  brain  centres,  the  peripheral  afferent  nerves,  then  on  the 
spinal  cord,  the  motor  nerves  and  the  muscular  tissue,  the  muscles  being  fixed 
in  tetanic  rigidity  afier  death.  The  blood  is  found,  on  post-mortem  examina- 
tion, to  be  dark  and  fluid,  and  the  venous  trunks  and  cerebral  sinuses  gorged 
therewith.  The  odor  of  Prussic  Acid  is  fragrant,  resembling  that  of  bitter 
almonds  or  peaches.    The  effects  of  a  medicinal  dose  pass  off  in  an  hour,  at  most. 

Cyanide  of  Potassium  has  similar  action,  and,  in  addition,  possesses  some 
peculiar  to  itself.  Locally,  it  causes  inflammation  of  the  skin,  with  an  ecze- 
matous  eruption,  and  if  applied  in  quantity  to  an  abraded  surface  will  produce 
fatal  effects. 
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Physiological  Antagonists.  Atropine  has  antagonistic  action,  but  is  too 
slowly  diffused  to  be  of  any  value.  Ammonia  by  inhalation,  by  the  stomach, 
and  by  intravenous  injection,  with  cold  affusion  to  the  spine  and  artificial 
respiration,— are  the  measures  most  likely  to  avail  in  cases  of  poisoning,  where 
there  is  time  to  do  anything. 

Antidote  to  Cyanide  of  Potassium, — ^is  Sulphate  of  Iron,  producing 
Prussian  Blue  (Ferrocyanide  of  Iron).  Then  evacuation  of  the  stomach, 
artificial  respiration,  and  Ammonia  by  intravenous  injection. 

Therapeutics.     Hydrocyanic  Acid  is  a  very  useful  and  pleasant  remedy. 

It  is  well  employed  in — 

Coughs  of  spasmodic  character,  whoofung-cough,  hiccough,  laryngismus  stri- 
dulus, and  other  neuroses  of  the  respiratory  organs,  or  affections  involving 
the  pneomogastric  nerve. 

Gastralgia^ — it  is  one  of  the  most  efficient  remedies,  also  in  Headache  ctnd 
Vertigo  due  to  stomachal  derangement;  and  in  Nervous  Vomiting  of  various 
kinds, — it  is  efficient 

Acute  Mania  and  Melancholia^ — ^it  has  been  successfully  employed. 

Round  Worms  (Lumbricoides)^  are  promptly  killed  by  doses  of  2  or  3  minims 
every  a  hours  for  24  hours,  followed  by  calomel.  Both  agents,  being  taste- 
less, are  useful  for  children. 

Skin  Diseases,  Pruritus,  etc — Hydrocyanic  Acid  is  a  very  grateful  application 
to  allay  itching.  Or  the  Cyanide  of  Potassium  in  ointment,  gr.  v  or  vj  to 
the  ^  ,  carefully  avoiding  abraded  surfaces. 

Headache,  of  reflex  type, — Cyanide  of  Potassium  in  solution,  gr.  iij-v  to  the  J  % 
applied  locally  on  a  compress,  gives  great  relief. 

Stains  from  Nitrate  of  Silver  are  removed  by  a  similar  solution. 

*  BARIUM,— Barium. 

Preparations.    But  one  is  used,  viz. — 
*Barii  Chloridum, — Dose.  gr.  ss-v,  is  freely  soluble  in  water  or  alcohol. 

Physiological  Actions.  Barium  has  a  strongly  metallic  taste,  excites 
secretion  and  salivation,  and  is  a  gastro-intestinal  irritant,  causing  nausea, 
vomiting  and  pui^ing.  In  Small  Doses  it  stimulates  the  organic  nerves,  pro- 
ducing prompt  peristalsis  of  the  intestines,  and  contraction  of  the  muscular 
layer  of  the  arterioles.  On  the  Heart  its  action  is  at  first  slightly  depressant, 
soon  followed  by  a  rapid  rise.  The  arterial  tension  is  greatly  raised  by  con- 
striction of  the  arterioles  almost  to  obliteration  of  their  capacity,  and  the  heart 
is  at  the  same  time  slowed.    A  Toxic  Dose  dilates  the  pupils,  causes  muscular 
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tremor  and  rigidity,  convulsions  and  insensibility.    It  paralyzes  the  nervous 
system,  death  occurring  by  paral3rsis  of  respiration. 

Treatment  of  Barium  Poisoning.  The  sulphate  being  very  insoluble,  it 
should  be  produced  and  then  evacuated.  Amy  I  Nitrite  ^  Nitro-glycerin  and 
similariy  acting  agents  are  its  physiological  antagonists. 

Therapeutics.    Barium  was  originally  employed  as  an  "  alterative,"  but 

had  fallen  into  disuse.    It  is  a  useful  drug  in — 

Aneurism  and  Hemorrhage ^  in  which  its  contractile  power  over  the  vessels 
may  be  advantageously  employed. 

Congestions  of  various  kinds, — should  be  a  good  field  for  it; — and  it  is  indi- 
cated in  Paralysis  of  the  Bladder,  and  in  Constipation  due  to  lack  of  secre- 
tion or  to  torpor  of  the  intestinal  muscular  fibres. 

GRINDELIA,— Grindelia. 

Source  and  Composition.  The  leaves  and  tops  of  Grindelia  robusta,  an 
herbaceous  Califomian  plant,  (nat  ord.  G>mposit9e.)  Its  composition  has  not 
yet  been  definitely  ascertained ;  but  it  probably  contains  an  alkaloid,  a  resin, 
and  a  volatile  oiL 

Preparations.    Only  one  is  official,— 
Extractum  Grindelia  Fluidum^  ^^^^j*    ^^  extremely  nauseous. 
*Tinctura  Grindelia,  1T\,x-5ij.    *  Extractum  Grindelia,  gr.  ij-v,  in  pill. 

Physiological  Actions.  Grindelia  is  not  actively  toxic,  large  doses  being 
required  to  kill  small  animals.  Taken  in  quantity  it  excites  nausea  and  vom- 
iting, depresses  the  heart,  respiration  and  temperature,  dilates  the  pupils,  and 
causes  sleep  with  lowered  cutaneous  sensibility  and  reduced  reflexes.  Finally 
it  produces  motor  paralysis,  beginning  in  the  legs,  and  causes  death  by  paralysis 
of  the  muscles  of  respiration.  It  is  slowly  eliminated  by  the  kidneys  and  the 
lungs,  imparting  to  the  urine  and  breath  a  peculiar  violaceous  odor.  It  is 
markedly  diuretic. 

Therapeutics.    Grindelia  is  especially  indicated  in  spasmodic  affections  of 

the  respiratory  organs.     In — 

Spasmodic  Asthma, — as  a  palliative ;  3*  grain  doses  of  the  extract  to  avert  the 
attack,  or  n\,xx-xxx  of  the  fluid  extract  every  half  hour,  beginning  at  the 
very  onset.  The  dried  leaves  may  be  smoked  in  cigarettes,  or  the  plant 
may  be  steeped  in  a  saturated  solution  of  potassium  nitrate,  dried  and 
ignited,  the  patient  inhaling  the  fiimes. 

Hay  Fever, — ^is  amenable  to  Grindelia  in  many  instances ;  the  fluid  extract  4 
parts,  with  i  part  each  of  the  fluid  extracts  of  Rhubarb  and  Senna,  of  which 
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3  ij  every  half  hour  during  the  paroxysm,  and  afterwards  at  intervals  of 

three  hours. 
Chronic  Bronchitis  and  Emphysema^ — it  is  of  real  utility ;  also  in  acute  br(m- 

chilis  after  the  subsidence  of  the  acute  s3rmptoms. 
Whooping' Cough^  Coughs  of  Imitation  and  Habit,  and  those  of  spasmodic 

character, — are  helped  by  Grindelia. 
Spasmodic  Dyspnceay  accompanying  various  pulmonary  and  cardiac  diseases, — 

Grindelia  is  often  a  very  efficient  remedy. 
Chronic  Pyelitis  and  Cystitis^  and  other  catarrhs  of  the  genito-urinary  passage, 

— Grindelia  is  very  serviceaUe,  being  deposited  as  an  oleo-resin  all  along 

the  urinary  tract. 
Rhus  Poisoning, — the  fluid  extract  of  Grindelia  is  said  to  be  one  of  the  most 

efficient  local  applications  in  poisoning  by  ^hus  toxicodendron,  and  is  also 

used  internally  as  an  antidote  thereto. 

«  QUBBRACHO,^Quebracho. 

Source  and  Composition.  The  bark  of  Aspidosperma  Quebracho  (Q. 
Blanco),  an  evergreen  tree  growing  in  Chili  and  the  Argentine  Republic.  It 
is  supposed  to  contain  six  alkaloids,  the  most  important  of  which  are  named 
Aspidospermine,  Quebrachine,  and  Aspidosamine. 

Preparations.    *Vinum  Quebracho,  3J-,?j. 
*  Tinctura  Quebracho,  gj-ij.     *Extractum  Quebracho  Fluidum,  IT^v-^j. 

Physiological  Actions.  Quebracho  has  a  bitter  taste,  and  in  large  doses 
causes  severe  salivation,  nausea,  vomiting,  vertigo  and  headache.  It  lessens 
the  rate  of  respiration,  and  seems  to  decrease  the  sensation  of  need  for  air 
after  active  exercise. 

Of  the  three  important  alkaloids  Quebrachine  is  the  most  active,  but  all 
of  them  act  similarly  upon  the  lower  animals, — affecting  the  central  nervous  sys- 
tem, at  first  by  stimulation,  which  is  soon  followed  by  paralysis.  The  heart 
and  respiration  are  chiefly  affected ;  at  first  the  fulness  and  rate  of  breathing  b 
increased,  and  the  cardiac  action  slowed ;  but  finally  both  functions  are  para- 
lyzed, the  cardiac  first  in  warm-blooded  animals,  the  respiration  first  in  cold- 
blooded ones.  Reflex  excitability,  at  first  increased,  is  soon  lowered,  and  the 
spinal  cord  is  also  paralyzed.  Locally  used  these  alkaloids  paralyze  voluntary 
muscular  fibre  also,  and  some  of  them  similarly  aflect  the  motor  nerve  endings. 

Therapeutics.    Quebracho  is  extensively  advertised  for — 
Dyspnoea,  from  any  cause,  in  which  it  is  said  to  be  palliative,  but  as  often  fails^  It 
may  relieve  the  dyspnoea  of  asthma,  emphysema,  bronchitis,  etc.,  but  is  useless 
in  that  due  to  organic  disease  of  the  heart,  or  in  aged  subjects  of  atheroma. 
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PHYTOLACCA,— Poke. 

Source  and  Composition.  The  berry  and  root  of  Phytolacca  decandra, 
(nat.  ord.  Phytolaccaceae),  a  N.  American  plant.  It  contains  a  neutral  prin- 
ciple, Phytolaccin  ;  also  Phytolaccic  Acid,  tannin,  starch,  a  fixed  oil,  etc. 

Preparations.  Though  both  the  berry  and  root  are  official,  no  preparations 
are  mentioned  in  the  U.  S.  Pharmacopoeia. 

Phytolacca  Bacca,  Poke-berry.       Phytolacca  Radix,  Poke-root,  gr.  j-^ss. 
*7tnctura  Phytolacca,  Tt\^x-;5  j.    *£xtr,  Phytolacca  Fluidum,  IT^^v-Jss. 

Physiological  Actions.  Phytolacca  depresses  the  heart-rate  and  the  respi- 
ration, and  is  a  paralyzer  of  motion  by  central  action  on  the  spinal  cord.  It 
is  a  slow  and  depressant  emeto-cathartic,  also  somewhat  narcotic  and  altera- 
tiye.  It  irritates  the  throat  and  tonsils  ;  produces  tetanic  convulsions  in  ani- 
mals, and  death  by  paraljrsis  of  respiration.  Several  cases  of  poisoning  by  this 
plant  have  occurred. 

Therapeutics.    Phytolacca  is  useful  in — 
Mcutitis^  to  arrest  the  inflammation  and  prevent  suppuration, — the  extract  may 

be  applied  locally  and  the  fluid  extract  given  internally. 
Varicose  Ulcers,  and  other  ulcers  of  the  leg, — ^it  promotes  healing. 
Eczema  of  obstinate  character, — ^has  been  cured  by  Phytolacca  extract  applied 

locally ;  also  Tinea  Capitis,  and  other  skin  aflections. 
Chronic  Rheumatism  of  fibrous  tissues, — ^used  internally,  it  acts  efficiently. 
Tonsillitis,  Diphtheritic  Sore  Throat  and  Chronic  Follicular  Pharyngitis, — are 

affections  in  which  Phytolacca  has  been  much  employed  with  good  results, 

especially  when  high  fever  and  pains  in  head,  back  and  limbs.    In  true 

ad3mamic  Diphtheria  it  will  do  little  good. 

♦AILANTHUS,— Tree  of  Heaven. 

Source  and  Composition.  The  bark  oi  Ailanthus  glandulosa,  (nat.  ord. 
Simarubacese)  a  well-known  shade-tree.  Its  properties  probably  depend  on 
the  Oleo-resin  and  Volatile  Oil  which  it  contains.    Dose,  in  powder,  gr.  x-^j. 

Preparations. 
♦  Tinctura  AilanthUs,  ny^x-  3  ij.        Extr,  AilanthUs  Fluidum,  n\^x-  3  j . 

Physiological  Actions.  Ailanthus  paralyzes  the  cerebrum  and  spinal 
cord  of  animals,  the  loss  of  motility  beginning  in  their  hind  extremities.  It  is 
a  drastic  purgative  and  a  decided  nauseant,  causing  also  weakness,  vertigo, 
cold  sweats,  dull  headache,  pains  in  the  back,  numbness  and  tingling  in  the 
limbs.  The  heart's  action  is  at  first  increased,  but  soon  becomes  slowed,  the 
12 
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respiration  being  also  depressed,  death  occurring  by  paral]rsis  of  respiration. 
Ailanthus  is  a  good  taeniafuge. 

Therapeutics.    It  has  well  been  employed  in — 
Malignant  Scarlatina^  with  dark  and  partial  eruption,  insensibility,  delirium, 

and  other  symptoms  of  cerebral  implication. 
Tape-worm, — a  decoction  of  the  fresh  bark  (3J  ad  ^iv)  is  very  efficient,  or 

the  oleo-resin  in  drachm  doses. 
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Antizymotic  Drugs  are  those  which  arrest  the  fermentative  processes,  (see 
ante,  page  43),  including  the  Antiseptics,  the  Disinfectants  and  the  Deodor- 
ants, etc.  Many  of  these  agents  are  also  endowed  with  other  qualities  of  great 
therapeutical  value,  due  indirectly  to  their  power  over  ferments ;  such  ones 
being  Antipyretics  and  Antiperiodics,  as  well  as  Antiseptics.  [See  also  pp.  36 
and  37,  ante.'\  The  members  which  stand  at  the  head  of  this  triple-crowned 
group,  are  the  four 

CINCHONA  ALKALOIDS. 

Quinine,  Quinidine,  Cinchonine  and  Cinchonidine ;  and  of  these  the 
chief,  the  king  of  antizymotic,  antipyretic,  antiperiodic  agents,  is  Quinine, 
which  has  already  been  described  on  page  63.  The  composition  of  Quinine 
is  represented  by  the  formula  CjoH^^NjOa ;  it  is  soluble  in  aboat  1600  parts 
of  water  and  in  6  of  alcohol  at  59°  F. ;  but  it  is  rarely  employed  in  its  uncom- 
bined  form,  its  various  salts  being  much  more  soluble.  The  salt  generally 
employed  is  the  Sulphate,  (see  ante,  page  63),  but  the  Bisulphate,  Hydrobro- 
mate  and  others,  are  frequently  used.  The  Carbamide  Hydrochlorate  of  Qui- 
nine is  the  most  soluble  and  the  least  irritating  of  the  salts,  and  therefore  the 
best  one  for  hypodermic  administration. 

Substitutes  for  Quinine. 

The  synthetical  production  of  Quinine  has  been  the  "  philosopher's  stone  ** 
of  the  modem  chemists,  who  have  prosecuted  with  untiring  energy  the  search 
for  an  artificial  produa  possessing  all  its  properties.  Though  in  this  they  have 
as  yet  been  unsuccessful,  they  have  discovered  several  organic  bodies,  which 
closely  resemble  each  other  and  also  quinine,  both  in  chemical  constitution  and 
physiological  action.  These  substances  belong  to  the  aromatic  series  of  carbon 
compounds,  all  of  which  are  derivatives  of  Benzene  or  Benzol,  C^H^,  the 
Hydride  of  the  organic  radical  Phenyl,  C^H,.  The  distinctive  action  of  the 
lower  members  of  this  series  is  their  antiseptic  and  antipyretic  powers,- 
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that  of  the  fatty  series  of  carbon  compounds  is  stimulant  and  anesthetic 
(Brunton).  Many  of  these  agents  are  obtained  from  coal-tar  oil  (petroleum) 
by  fractional  distillation,  etc., — and  they  are  all  derivatives  of  Benzene  (Benzol), 
either  directly  or  from  some  of  the  products  formed  therefrom,  by  substitution; 
various  radicals  replacing  the  different  constituent  atoms  of  H  and  C. 

Thus,  by  the  ring-arrangement  of  atoms  peculiar  to  this  series,  there  are  formed  from 
Benzene  (CeH,),  the  following  substances,  viz.— 

Phenol^  or  Carbolic  Acid,  C.H.OH— by  replacing  H  by  OH,  (hydroxy!). 


Pyrocatechin,\  or  Ortho- 
Resorcin,\  or  Meta- 

Hydroquinont^ox  Para- 


C.HJOH),. 
-  di-hydroxy-benxene , — by  replacing  aH  by  aOH. 

CH^fOH),. 

Pyrogallol,  Pyrogallic  Acid,  Tri-hydroxy benzene,  C«H,(OH)„— 3H  by  3OH. 
Amido^nsene,  or  Antlin,  CeHg.NH, — by  replacing  H  by  NH,  (amidogen). 
Nitro-benzene,  CeHg.NO, — ^by  replacing  H  by  NO,  (nitroxyl). 
Benzoic  Acid,  CeH.CO.OH— by  replacing  H  by  CO.OH  (carboxyl). 
Salicylic  Acid,  HCrH.O,— by  replacing  aH  by  OH  and  CO.OH. 
Naphthaline,  C^oH,— by  uniting  a  Benzines  in  an  over-lapping  ring. 
Pyridine,  CgHgN — ^by  replacing  tetrad  C  by  triad  N. 
Chinoline,  C»H,N— uniting  Benzene  (CeHe)  and  Pyridine  (CsH.N). 
Derived  from  Chinoline  is  the  hypothetical  base — 
Chinicine  or  Quinicine,  CaH.N,, — represented  in  Antipyrine. 
Also  Kairine,  Thallin,  and  other  compounds. 


*  CHINOLINA,— Chinoline. 

Source  and  Composition.  Chinoline,  C^H^N,  also  called  Leucoline,  is 
a  constituent  of  coal-tar  oil  — ^but  may  be  obtained  from  Quinine  or  Cincho- 
nine  by  their  destructive  distillation  with  potassium*  hydrate, — and  may  be 
artificially  prepared  by  heating  Anilin  or  Nitro-benzol  with  glycerin  in  the  pre- 
sence of  a  dehydrating  agent.  Chemically,  it  is  considered  to  be  formed  by  a 
union  of  Benzene  and  Pyridine  atoms. 

Characteristics.  It  is  a  colorless,  oily  liquid,  strongly  refractive,  boiling 
at  460°  F.  without  decomposition,  turns  dark  on  exposure  to  the  air ;  soluble 
in  alcohol,  ether  and  carbon  disulphide,  sparingly  so  in  water.  It  combines, 
like  an  alkaloid,  with  acids  to  form  crystalline  salts ;  all  of  which,  except  the 
tartrate,  are  very  deliquescent. 

Preparations.    Only  one  salt  is  employed,  viz. : — 
*  Chinolina  TartraSy  Tartrate  of  Chinoline.     Dose,  gr.  v-xx. 

f  These  three  are  bomeric,  differing  only  in  die  relative  position  of  the  hydroxyl  atoms  in 
the  benzene  ring, — t.  e.  z  and  a,  x  and  3,  z  and  4,  denoted  respectively  by  the  prefixes  Ortho- 
Meta-  and  Para-. 
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Physiological  Action  and  Therapeutics.  Cfainoline  is  a  powerful  anti- 
septic and  antipyretic,  closely  resembling  Quinine  in  its  action,  but  of  very 
disagreeable  taste  and  odor.  In  moderate  doses  it  lowers  the  pulse-rate  and 
reduces  the  body-temperature ;  in  large  ones  it  diminishes  reflex  excitability, 
and  causes  dyspnoea,  paralysis  and  collapse. 

The  members  of  the  chinoUne  series  of  compounds  destroy  life  eidier  by  exhaustive  con> 
vulsions  or  gradual  paralysis  of  die  respiratory  centre, — the  lower  ones  acting  chiefly  on  the 
sensory  centres  of  the  brain  and  reflex  centres  of  die  cord,  destroying  voluntary  and  reflex 
movement;  while  the  higher  ones  act  principally  cm  the  motor  centres,  first  as  irritants, 
causing  violent  convulsions,  and  afterwards  producing  paralysb  (Brunton). 

ChinoUne  has  been  used  in  typhoid  fever,  acute  rheumatism  and  erysipelas, 
also  in  tjrphus,  diphtheria,  etc.,  with  varying  success.  In  the  latter  disease,  a 
5  per  cent,  solution  in  weak  alcohol  is  painted  over  the  affected  surface  with 
great  benefit.  The  tartrate  has  been  used  with  benefit  in  neuralgia  and  whoop- 
ing-cough, and  as  an  antiperiodic  in  intermittents. 


♦ANTIPYRINA,— Antipyrine. 

Source  and  Composition.  Antipyrine  is  an  alkaloidal  product  of  the 
destructive  distillation  of  coal-tar  oil,  and  may  also  be  prepared  Sjmthetically. 
It  has  the  formula  C^HjgN^O, — and  the  chemical  name  Di-methyl-oxy-chini- 
cine; — ^being  derived  from  the  hjrpothetical  base  Chinicine,  or  Quinizine, 
which  itself  is  a  derivative  of  ChinoUne.     [See  ante,  p.  179.] 

Characteristics.  It  occurs  as  a  whitish,  crystalUne  powder,  which  com- 
bines with  acids  to  form  salts,  is  somewhat  bitter,  and  soluble  in  one-half  its 
weight  of  hot  water,  and  in  its  own  weight  of  cold  water;  but  is  still  more  so 
if  the  water  is  acidulated  with  dilute  nitro-hydrochloric  acid.  It  is  less  soluble 
in  alcohol,  chloroform  or  ether,  gives  an  intensely  red  color  with  Ferric 
Chloride,  and  a  beautiful  green  with  Nitric  Acid.  It  is  not  irritant  to  either 
the  stom&ch  or  the  tissues,  and  may  be  administered  hjrpodermically. 

Dose  and  Administration.    The  full  dose  for  an  adult  is  put  at  gr.  zxx 

hourly  for  three  hours,  or  gr.  xc  for  the  antipyretic  effect.    For  children,  gr.  j 

for  each  year  of  age  as  a  dose,  to  be  repeated  twice,  or  for  three  successive 

hourly  doses.    If  vomiting  result,  the  same  dose  may  be  dissolved  in  half  its 

^^eight  of  hot  water,  and  injected  h3rpodermically  whUe  warm. 

Antip3rrine  has  but  little  flavor,  is  not  unpleasant,  and  is  therefore  readily 
taken  by  children,  in  which  respect  it  is  greatly  superior  to  quinine.  It  may 
be  administered  in  compressed  tablets,  each  having  3»  5  ^^  '^  grains;— or  in 
Elixir  Aurantii, — say  gr.  Ixxx  in  ^iv,  of  which  each  ^  contains  gr.  ijis. 
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Physiological  Action.  Antipyrine  is  a  powerfal  antipyretic,  a  local 
anaesthetic,  and  a  general  analgesic, — and  also  possesses  diaphoretic,  mydriatic, 
antiseptic,  disinfectant,  hemostatic  and  slightly  hypnotic  powers.  After  the 
ingestion  of  a  full  medicinal  dose,  (gr.  xxx),  there  is  a  stimulant  stage  of 
short  duration,  in  which  the  heart's  action  is  increased,  and  a  subjective  sense 
of  heat  is  experienced,  with  flushing  of  the  face.  This  is  soon  followed  by 
profuse  sweating,  coldness  of  the  surface,  slowed  pulse,  considerable  depres- 
sion, and  if  fever  be  present  by  lowered  temperature ;  the  latter  coming  on 
within  half-an-hour  after  taking  the  drug  and  its  degree  being  in  direct  ratio  to 
the  quantity  administered,  as  also  its  continuance, — the  former  being  usually 
from  3  to  5  degrees,  and  the  latter  from  i  to  lo  hours,  a  fair  average  being 
about  2  hours.    In  one  case  a  fall  of  I2°  F.  was  observed. 

When  given  with  Kairine,  the  mixture  of  the  two  drugs  has  been  found  to  produce  a  much 
greater  fall  of  temperature,  with  longer  continuance  down,  than  that  produced  by  an  equal 
quantity  of  either  drug  given  alone. 

After  the  antipyretic  effect  of  the  dose  has  passed  off,  the  temperature  (in 
fever)  commences  to  rise  again, — the  onset  being  usually  preceded  by  a  chill, 
which  is  of  slight  degree  when  compared  with  the  severe  rigors  and  dangerous 
depression  occurring  under  the  action  of  Kairine,  Chinoline,  and  other  mem- 
bers of  the  group. 

In  health  its  administration  gives  rise  to  slight  nausea,  singing  in  the  ears, 
and  a  reduction  of  the  body  temperature  of  scarcely  any  extent,  about  -^^  F. 
It  slightiy  raises  the  arterial  tension  and  blood-pressure; — sometimes  (but 
seldom)  induces  vomiting,  also  a  peculiar  eruption  on  the  skin ; — and  (very 
rarely)  such  a  degree  of  depression  as  to  amount  to  collapse.  It  has  no  effect 
upon  the  respiration,  but  acts  as  a  sedative  upon  the  cerebrum,  leaving  behind 
a  somewhat  depressant  influence  on  the  brain.  It  dilates  the  pupils  and  is 
eliminated  by  the  kidneys,  appearing  in  the  urine  some  3  hours  after  its 
ingestion.  The  profuse  sweating,  which  it  causes,  may  be  prevented  by  giv- 
ing in  advance  a  small  dose  of  Atropine  or  Agaricine. 

In  toxic  dose  its  principal  influence  is  exerted  upon  the  blood,  altering  the 
shape  of  the  red  corpuscles,  separating  the  hematin,  and  causing  decomposi- 
tion of  that  fluid. 

As  an  Antipyretic,  Antip]rrine,  like  Alcohol,  acts  by  a  double  mode  of  opera- 
tion,— (i),  by  diminishing  oxidation,  and  (2)  by  promoting  heat-loss.  The 
latter  is  attained  by  dilating  the  cutaneous  vessels,  allowing  free  radiation  from 
the  surface,  and  by  the  refrigerant  action  of  the  evaporation  of  the  sweat. 

As  an  Analgesic,  Antipyrine  has  a  very  considerable  degree  of  power,  in 
common  with  all  the  Chinoline  derivatives ;  but  its  property  in  this  respect 
is  found  to  act  almost  entirely  upon  pain  due  to  manifestations  of  the  rheu- 
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matic  diathesis.  In  general  anodjme  action,  it  is  not  to  be  compared  with 
the  derivatives  of  Opium.  Its  hemostatic  power  is  claimed  to  be  superior  to 
that  of  Ergotine. 

Therapeutics.  By  far  the  most  popular  of  the  modem  antipyretics,  Anti- 
pyrine  deserves  its  rank  in  professional  esteem,  being  the  most  certain,  the 
most  powerful  and  the  least  dangerous ; — ^but  devoid  of  any  other  influence 
upon  the  course  of  any  febrile  disorder.  Its  principal  applications  are  as 
follows,  viz. — 

In  flyperpyrexia  from  any  cause,  it  is  efficient. 

Acute  Rheumatism^  it  has  held  the  first  place  as  a  remedy,  for  some  time;  a 

claim  which  is  now  disputed  in  favor  of  Salol. 
Typhoid  Fever  and  other  febrile  conditions,  wherein  hyperpyrexia  occurs,  as 

phthisis,  erysipelas,  pleuritis,  pneumonia,  surgical  fever,  etc. 
Neuralgia,  Neuritis,  and  other  painful  affections,  especially  when  of  rheu- 
matic origin, — as  lumbago,  sciatica,  hemicrania,  supra-orbital  neuralgia, 
etc.,  in  which  15-grain  doses  are  generally  sufficient,  and  may  be  given 
hypodermically. 
Painful  Affections  of  hysterical  persons; — pain  from  cerebral  tumors  and 
from  cardiac  diseases, — also  painful  menstruation; — all  of  which  are 
prompdy  relieved  by  it. 

♦ACETANILIDE,— Antifebrin. 

Source  and  Composition.  Like  the  major  number  of  the  newest  antipy- 
retics, which  are  related  either  to  Chinoline  or  to  Phenol,  Acetanilide  is  a 
derivative  of  Anilin,  (see  page  179),  from  which  it  is  obtained  by  the  action 
thereon  of  glacial  acetic  acid,  substituting  the  organic  radical  Acetyle  for  an 
atom  of  hydrogen.  Chemically,  it  has  the  name  Acetanilide  or  Phenyl- cueta* 
midCy  and  the  formula  CgHg.CjHjO.NH. 

The  name  Antifebrin  is  copyrighted  by  its  original  promotors  for  trade  purposes,  and 
therefore  should  be  dropped  from  professional  usage. 

Characteristics.  A  pure  white  and  crystalline  powder,  of  neutral  reaction, 
odorless,  but  of  slightly  burning  taste.  It  melts  at  235°  F.,  and  distils  at 
557°  F., — is  soluble  freely  in  alcohol,  wine,  etc., — ^but  very  sparingly  (i  in  190) 
in  cold  water,  and  a  little  more  readily  in  hot  water.  It  is  a  neutral  substance, 
being  unaffected  by  hydrochloric  or  sulphuric  acids,  and  ordinarily  so  by  alkalies. 

Dose  and  Administration.  The  dose  ranges  from  gr.  ij  to  gr.  xv, 
repeated  twice,  but  not  exceeding  gr.  xxx  in  the  24  hours.  As  much  as  5J 
has  been  swallowed  without  ill  effects  supervening.  It  may  be  administered 
in  the  very  convenient  form  of  compressed  tablets ; — also  in  powders,  or  in 
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dilute  alcoholic  solution,  ^j  may  be  dissolved  in  ^  ivss  of  brandy,  to  which, 
if  we  add  ^  vj  each  of  simple  syrup  and  water,  we  get  a  six-ounce  mixture,  of 
which  a  tablespoonful  ( ^  ss)  contains  5  grains  of  Acetanilide,  a  fair  adult  dose. 
As  an  antip3rTetic,  gr.iij  may  be  administered  every  }4  ^o  yi  hour,  until  12  or 
15  grains  have  been  given,  which  will  usually  be  a  sufficient  quantity,  espe- 
cially if  given  at  the  acme  of  the  febrile  movement. 

Physiological  Action.  Acetanilide  is  a  very  efficient  antip3n^tic,  besides 
being  strongly  analgesic  and  antispasmodic,  lessening  the  reflex  action  of  the 
spinal  cord,  and  inhibiting  the  sensibility  of  sensory  nerves.  It  raises  the 
arterial  tension  somewhat,  and  slows  the  heart  in  a  corresponding  degree. 

G>mpared  with  the  action  of  Antipyrine,  the  effect  of  Acetanilide  on  the 
body-temperature  is  manifested  more  slowly  (i  hour  against  ^  hour), — ^but 
lasts  a  longer  time  (6  against  2  hours).  It  is  markedly  diuretic,  somewhat 
diaphoretic ;  is  a  cerebral,  muscular  and  vaso-motor  stimulant,  and  leaves  no 
ill  after-effects ; — ^while  Antipyririe  is  powerfully  diaphoretic,  a  cerebral  seda- 
tive, and  produces  great  depression.  Furthermore,  Acetanilide  produces  the 
same  degree  of  reduction  of  body-temperature  as  Antip]rrine,  with  the  ingestion 
of  but  jt^th  the  dose ;  and,  like  the  latter  agent,  it  has  little  or  no  effect  on  the 
normal  temperature,  and  its  continued  use  begets  tolerance  of  its  action. 

Its  Antipyretic  action  corresponds,  in  degree  and  in  duration,  to  the  size  of 
the  dose, — the  pulse  is  slowed,  and  quiet  sleep  often  follows.  There  is 
neither  vomiting  nor  diarrhoea  afterwards,  but  there  is  a  tendency,  in  some 
few  cases,  to  collapse,  with  chills  and  cyanosis,  especially  the  latter,  during 
the  period  of  depressed  temperature. 

A  toxic  dose  destroys  the  ozonizing  function  of  the  blood,  forming  methyl- 
haemoglobin.  The  heart,  liver  and  kidneys  are  found  in  a  state  of  acute  fatty 
degeneration,  in  animals  poisoned  thereby. 

Therapeutics.  Besides  being  one  of  the  most  efficient  antipyretics,  t|^s 
drug  has  marked  analgesic  and  antispasmodic  powers;  and  these,  together 
with  its  great  advantages  of  a  small  dose,  efficiency  and  safety,  and  the  absence 
of  the  severe  rigors  and  cardiac  depression  which  mark  the  chinoline  deriva- 
tives,— combine  to  make  it  one  of  a  wider  therapeutical  range  than  most  of  its 
analo^es.     It  is  especially  useful  in — 

Phthisis  and  Typhoid  Fever ^ — for  the  hyperpyrexia,  and  thereby  relieving 

wakefulness,  lessening  delirium,  and  upholding  a  failing  heart. 
Pains  of  Locomotor  Ataxia^ — ^and  in  those  of  rheumatic  origin,  sciatica,  lum- 
bago, etc.,  it  is  a  most  efficient  remedy. 
Acute  Rheumatism^ — it  is  highly  praised  ;  though  its  efficiency  is  herein  dis- 
puted by  Salol. 
Epilepsy t — ^it  is  being  tried,  with  the  view  of  moderating  reflex  excitability. 
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*  KAIRIN  A,— Kairine. 

Source  and  Composition.  Kairine  is  the  hydrochlorate  of  an  artificial 
alkaloidal  substance  prepared  from  Chinoline, — ^having  the  chemical  name 
Hydrochlorate  of  Oxy-ethyUchinolim  Hydride^  and  the  formula  C|qHi,NO.- 

Ha.H,o. 

Characteristics  and  Dose.  It  occurs  as  a  white,  crystalline  powder, 
freely  soluble  in  water,  but  is  best  administered  in  wafer-paper  or  in  capsule. 
Dose,  gr.  iij-gr.  xxx.  As  antip3rretic,  gr.  viij  hourly  for  four  doses,  or  until 
loo®  F.  is  reached,  then  gr.  iv,  hourly  during  the  period  of  defervescence. 

Physiological  Action  and  Therapeutics.  Kairine  is  a  powerful  antipy- 
retic, producing  however  profuse  sweating  and  vomiting;  and  a  severe  rigor 
ushers  in  the  subsequent  rise  of  temperature,  when  its  influence  has  worn  ofil 
In  some  cases  of  typhus  it  has  caused  cyanosis  and  collapse,  but  has  not  yet 
proven  fatal,  though  220  doses  have  been  given  in  one  case.  It  stains  the 
urine  a  dtfep  green  color,  ^y  many  authorities  this  drug  is  conddered  the 
most  certain,  most  powerful  and  most  rapid  antipyretic  which  we  possess, — bat 
it  has  not  been  employed  to  any  great  extent  since  the  advent  of  Antipyrine. 

♦  THALLINA,— Thalline. 

Source  and  Composition.  Thalline  is  a  synthetically  prepared  alkaloid, 
having  the  chemical  name  Tetra-hydro-paramethyl-oxy-chinoline,  It  occurs 
as  a  colorless  powder,  which  is  soluble  in  water,  and  enters  into  combination 
with  acids,  forming  salts,  of  which  the  tartrate  and  sulphate  are  the  most  eli- 
gible, especially  the  latter. 

Dose  and  Administration.  The  dose  of  Thalline  or  its  Sulphate  ranges 
from  gr.  ij  to  gr.  xv,  a  mean  average  dose  being  about  5  grains,  given  in  the 
form  of  compressed  tablets. 

Physiological  Action  and  Therapeutics.  Thalline  is  an  antipyretic  of 
very  great  power,  doses  of  5  to  12  grains  lowering  the  temperature  in  t3rphoid 
fever  4°  to  5°,  in  2  hours'  time,  the  effect  lasting  nearly  3  hours.  In  tuber- 
culosis similar  results  were  obtained.  Large  doses,  however,  produce  very 
profuse  sweating  and  a  dangerous  degree  of  depression ;  so  that  this  agent  is 
not  a  favorite  remedy  for  hyperpyrexia. 

• 

*  NAPHTHALINA,— Naphthaline. 

Source  and  Composition.  Naphthaline,  CjoH,,is  one  of  the  benzene 
derivatives,  (see  page  179),  formed  by  the  union  of  two  benzene  groups.  It 
occurs  as  colorless,  micaceous  crystals,  obtained  from  the  destructive  distilla* 
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tion  of  coal-tar,  having  a  peculiar  smell, — ^insoluble  in  water,  dilate  acids  or 
alkalies,  and  but  sparingly  so  in  alcohoL 

The  Dose  of  Naphthaline  is  firom  gr.  ij-gr.  viij,  up  to  gr.  Ixxx  per  diem  for 
adults; — and  for  children  gr.  j-gr.  iij,  every  3  hours.  Being  quite  insoluble 
in  water  it  must  be  given  in  emuldon,  or  as  a  powder  with  sugar  in  wafers  or 
capsules.    It  is  best  flavored  with  oil  of  be^amot. 

Derivatives.    From  Naphthaline  we  have — 

*  Naphthoic  CjoHyOH,  Beta-  or  Iso-naphthol,— one  of  several  kinds  of 
Naphthol :  is  sparingly  soluble  even  in  hot  water,  but  is  soluble  in  alcohol, 
ether,  chloroform,  olive  oil  and  vaseline.  Used  as  ointment,  i  to  5  for 
adults,  but  for  children  not  over  2  per  cent. 

*Jfydronaphtholj  Ci^HfOH, — glistening,  micaceous  scales,  sparingly  soluble 
in  water,  freely  soluble  in  alcohol,  oils,  etc.  Used  as  an  antiseptic,  and  in 
ointment  or  powder  locally,  diluted  with  oxide  of  zinc,  i  to  50. 

PhjTsiolog^cal  Actions.  Naphthaline  is  destructive  to  all  forms  of  low  life, 
and  hence  is  antiseptic  in  a  high  degree,  but  must  be  intimately  mixed  with 
the  substances  upon  which  it  is  to  act.  Internally  it  is  a  stimulant  expectorant 
of  decided  power,  and  disinfects  the  contents  of  the  intestinal  canaL  Being 
so  sparingly  soluble,  but  little  of  it  is  absorbed,  and  hence  it  does  no  injury  to 
the  organism.  What  is  taken  up  by  the  blood  is  excreted  by  the  urine,  partly 
unchanged,  partly  as  naphthol  and  perhaps  some  as  phenol.  Naphthol  is 
more  easily  absorbed,  and  causes  vomiting,  hematuria,  convulsions,  and  un- 
consciousness. Hydronaphthol  is  a  powerful  and  non-irritating  antiseptic, 
non-poisonous,  non-corrosive,  freely  soluble  in  alcohol,  glycerin,  fixed  oils,  etc., 
in  cold  water,  i  to  2000 ;  and  in  hot  water  i  to  100,  precipitating  as  the  water 
cools,  but  leaving  a  saturated  solution  of  i  to  1000,  which  is  perfectly  inhibi- 
tive  of  the  germs  of  putrefaction  in  all  putrescible  fluids  (Levis).  The  claims 
made  for  it  are  that  it  is  12  times  as  effective  as  carbolic  acid,  30  times  as 
potent  as  salicylic  acid,  60  times  as  eflicient  as  boric  acid,  600  times  as  anti- 
septic as  alcohol,  and  that  it  is  entitled,  as  a  true  antiseptic,  to  stand  next  to 
mercuric  chloride  in  the  comparative  tables  (Levis) 

Therapeutics.  Naphthaline  is  employed  as  an  antiseptic  for  the  intestinal 
canal  in  typhoid  fever,  diarrhoea,  both  acute  and  chronic,  tubercular  diarrhoea, 
etc.  It  renders  the  urine  aseptic  and  may  be  employed  in  vesical  catarrh.  It 
is  also  used  internally  for  humoral  asthma,  verminous  affections,  and  the 
chronic  pulmonary  catarrh  of  the  aged.  Locally,  it  has  high  value  as  an  anti- 
septic, for  indolent  ulcers,  sloughing  wounds,  open  cancers,  pus  cavities,  etc. 
Painted  over  organic  remains  it  effiectually  prevents  the  ravages  of  insects. 
Naphthol  is  employed  like  tar  for  a  therapeutic  action  upon  the  skin,  in 
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hyperidrosis,  scabies,  eczema  and  local  sweating,  in  ^  to  5  per  cent,  alco- 
holic solution,  or  as  a  lb  per  cent,  ointment.  Hydronttphthol  is  also  highly 
esteemed  for  antiseptic  purposes  generally,  by  those  who  have  used  it,  and  is 
of  benefit  as  an  external  application  in  many  skin  diseases.  Its  non-toxic  and 
non-irritant  qualities  render  it  the  most  useful  and  most  generally  available  of 
the  three. 

^SACCHARINA,— Saccharine. 

Source  and  Composition.  Saccharine  is  a  recently  discovered  derivative 
of  a  coal-tar  product,  Toluene^  from  which  it  is  prepared  by  a  complicated 
process.  It  has  the  chemical  title  Benzoyl-sulphonic-imide^  and  the  formula 
CqH4(CO)(S02)NH.  It  occurs  as  a  white  amorphous  powder,  with  a  very 
sweet  taste,  and  a  faint  flavor  of  bitter  almonds,  soluble  in  alcohol  and  in 
ether,  [Sugar  is  not  soluble  in  ether],  sparingly  in  cold  water,  more  so  in  hot 
water. 

Physiological  Action  and  Therapeutics.  Saccharine  is  220  times  sweeter 
than  sugar  to  the  taste,  and  is  also  an  efficient  antiseptic.  It  is  not  a  food,  like 
sugar ;  and  has  no  injurious  action  on  man.  It  may  prove  of  use  as  a  substi- 
tute for  sugar  in  cases  of  diabetes,  but  it  has  no  curative  action  upon  that 
disease. 

CARBOLIC  ACID,— Phenol. 

Acidum  Carbolicum,  Carbolic  Acid,  Phenylic  Alcohol,  Phenol,  C^HjHO, 
or  CgHgO: — is  a  product  of  the  distillation  of  coal-tar  between  the  tempera- 
tures of  356°  and  374°  F.  It  is  not  an  acid,  as  it  does  not  redden  blue  litmus- 
paper,  but  a  member  of  the  aromatic  series  of  carbon  compounds,  resembling 
alcohol  in  its  constitution ; — ^being  formed  by  substituting  the  radical  hydroxyl 
for  one  atom  of  hydrogen  in  Benzene.     [See  page  179].    Dose,  n\,  j-iij. 

Acidum  Carbolicum  Crudum,  Crude  Carbolic  Acid, — ^is  a  liquid  obtained 
during  the  distillation  of  coal-tar  between  the  temperatures  of  338°  and  374® 
F.,  and  containing  Carbolic  andCresylic  Acids  in  variable  proportions,  together 
with  other  substances. 

Carbolic  Acid  occurs  in  colorless  or  pinkish,  acicular  crystals,  which  deliquesce  on  expos- 
ure to  the  air,  into  an  oily  liquid,  of  distinctive,  aromatic  odor,  resembling  creasote,  and  a 
neutral  reaction.  It  is  freely  soluble  in  alcohol,  ether,  chloroform,  glycerin,  oils,  etc  ,  and 
in  20  parts  of  water.  Of  the  crystals  100  parts  are  liquefied  by  adding  5  parts  of  water;  then 
the  further  addition  of  water  renders  the  liquid  turbid,  until  2000  parts  have  been  added, 
when  a  stable  and  clear  solution  is  formed.  Carbolic  Acid  coagulates  albumen  or  collodion, 
(difference  from  Creasote) ;  and  by  the  action  of  nitric  acid  it  is  converted  into  picric  acid, 
(Creasote  into  oxalic  acid). 
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Preparations.    Only  one  is  official,  viz. : — 

Unguentum  Acidi  Carbolici,  Carbolic  Acid  Ointment, — lo  per  cent. 

*GlycerUum  Acidi  Carbolici,  Glycerite  of  Carbolic  Acid, — i  to  4  of  Glycerin 
by  measure,  equals  i  to  6  by  weight. 

*  Liquor  Acidi  Carbolici,  Solution  of  Carbolic  Acid, — ^for  local  use  in  antisep- 
tic surgery,  of  various  proportions  in  water,  2^  per  cent,  for  sponges,  hands, 
etc.,  5  per  cent,  as  spray,  etc 

Derivatives.    One  is  official,  viz : — 

Sodii  SulphO'CarbolaSy  Sulpho-carbblate  of  Sodium, — prepared  by  dissolving 
Carbolic  Acid  in  an  equal  part  of  strong  Sulphuric  Acid,  to  form  Sulpho- 
carbolic  Acid,  and  neutralizing  this  with  Sodium  Carbonate.  Transparent, 
rhombic  prisms,  soluble  in  5  of  water,  less  freely  in  alcohol  and  glycerin. 
Dose,  gr.  x-xxx. 

*Saloly  Salicylate  of  Phenol, — ^see  under  Salicin,  (next  title). 

Analogues  of  Carbolic  Acid, 

Creasotum,  Creasote, — is  "  a  product  of  the  distillation  of  wood-tar  "  (U. 
S.  P.):  an  exceedingly  complex  substance,  containing  many  hydrocarbons, 
several  of  which  are  closely  allied  to  Carbolic  acid.     Dose,  TT\^j-iij. 

A  colorless  or  yellowish,  oily  liquid,  of  strongly  empyreumatic  odor,  burning  and  caustic 
taste,  and  neutral  reaction;  freely  soluble  in  alcohol,  ether,  acetic  acid,  etc.,  sparingly  in 
water  (x  in  80),  more  readily  in  boiling  water,  (i  in  12).  It  does  not  coagulate  albumen  or 
collodion  (difference  from  Carbolic  acid,  ^diich  does).  By  the  action  of  nitric  add  it  u  con- 
verted into  oxalic  acid  chiefly,  (Carbolic  into  picric  acid). 

Aqua  Creasotif  Creasote  water, — strength  I  per  cent.;  is  the  only  official  prepa- 
ration.    Dose,  s^j-^iv. 

^Resorcin,  Meta-di-hydroxy-benzene,  CjH4(0H)„  —  is  one  of  the  three 
isomeric  substances  formed  by  substituting  two  atoms  of  hydroxyl  for  two  of 
hydrogen  in  Benzene,  as  the  substitution  of  one  produces  Carbolic  acid.  The 
relative  positions  of  the  hydroxyl  atoms  in  the  ring  are  for  Resorcin  i  and  3, 
for  P3rrocatechin  i  and  2,  and  for  Hydroquinone  i  and  4,  the  two  latter  hav- 
ing the  respective  prefixes  "  Ortho,"  and  "  Para,''  with  the  composition  name, 
<*  Di-hydroxy- benzene,''  and  the  same  formula  as  Resorcin. 

Resorcin  occurs  in  white,  crystalline  plates,  resembling  benzoic  acid,  having  a  harsh  but 
sweetish  taste,  no  odor  and  neutral  reaction.  It  is  soluble  in  less  than  two  parts  of  water, 
and  in  20  of  olive  oil;  also  in  alcohol,  ether,  etc.  Dose,  gr.  v-xxx,  with  syrup  of  orange,  and 
well  diluted; — as  an  antipyretic,  gr.  v  every  two  hours,  or  5j  not  repeated  for  several  hours. 

Hydroquinone  occurs  in  plates  of  sweetish  taste,  and  is  about  four  times  stronger  than 
Resorcin,  having  the  same  action  and  uses. 

Pxrocateckin  aXso  occurs  in  plates  or  crystals,  is  three  times  stronger  than  Resorcin,  but 
otherwise  the  same ;  is  readily  soluble  in  water,  alcohol  and  ether,  and  reduces  cupric  sul- 
phate. 
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♦Pyrogallic  Acid,  Pyrogallol,  Trihydroxy-benzene,  C^H,(OH)^— has  the 
same  form  of  composition  as  the  preceding  substances,  except  that  it  has 
3  atoms  of  Hydroxyl  substituted  for  3  of  Hydrogen  in  the  Benzene-ring, 
instead  of  i  as  in  Carbolic  Acid,  and  2  as  in  Resorcin.  (See  page  179,  an^). 
It  is  prepared  by  heating  gallic  acid,  and  occurs  in  light,  glistening  crystals, 
which  are  readily  soluble  in  water  and  in  alcohol,  and  combine  rapidly  with 
oxygen,  becoming  of  a  dark  color.    Dose,  gr.  ss  to  gr.  iss. 

Physiological  Action.  Carbolic  Acid  is  a  powerful  antiseptic  and  smti- 
ferment,  deodorizer  and  disinfectant,  being  yery  destructive  to  low  forms  of 
life  when  used  in  sufficient  strength.  It  prevents  the  decomposition  of  albu- 
minous fluids  by  baaeria,  the  fermentation  of  sugar  by  yeast,  the  conversion 
of  starch  into  sugar,  of  albumen  into  peptones,  and  the  decomposition  of  amyg- 
dalin  with  formation  of  hydrocyanic  acid.  (Brunton).  As  ordinarily  used 
in  solutions  its  action  upon  low  organisms  is  inhibitive  rather  than  destructive, 
its  safe  solutions  being  only  sufficient  to  prevent  their  development.  Locally 
it  is  styptic,  anaesthetic  and  superficially  escharotic,  coagulating  the  albumen  of 
the  part,  and  the  blood  also  when  outside  the  body.  Swallowed  undiluted  it 
produces  violent  gastro-enteritis,  with  vomiting  and  puiging,  followed  by  col- 
lapse, delirium,  and  often  by  convulsions  and  death.  It  is  powerfully  poison- 
ous to  the  tissues,  and  when  applied  directly  to  muscle  or  nerve,  it  paralyzes 
them  at  once  without  previous  stimulation.  When  absorbed  it  acts  by  selec- 
tion upon  the  medulla,  especially  on  the  respiratory  and  vaso-motor  centres 
therein,  which  it  first  briefly  stimulates  and  then  completely  paralyzes. 

It  stimulates  the  cardiac  inhibition,  first  slowing  the  heart,  then  depressing  and 
finally  paralyzing  it.  Respiration,  at  first  increased,  is  soon  depressed,  the  pupils 
are  contracted,  and  the  brain  and  spinal  cord  are  directly  affected, — stupor,  coma, 
suspended  reflexes,  impaired  motility  and  sensibility  being  produced.  It  is  rapidly 
absorbed  and  diflused,  many  fatal  cases  having  occurred  firom  its  local  use  in  fuU 
strength.  It  is  partly  oxidized  in  the  body,  and  partly  eliminated  by  the  lungs  and 
kidneys,  imparting  to  the  urine  a  smoky  appearance.  VC\y]  of  the  pure  acid  have 
produced  dangerous  symptoms.  Death  from  a  medium  dose  occurs  by  paraljrsis 
of  respiration,  from  a  large  dose  by  paralysis  of  the  heart.  The  blood,  after  death, 
is  very  dark  in  color,  and  is  almost  non-coagulable. 

Creosote  has  similar  properties,  but  is  not  so  actively  toxic  as  carbolic  acid ; 
it  causes  increased  coagulability  of  the  blood,  and  does  not  produce  convul- 
sions. It  is  largely  eliminated  by  the  bronchial  mucous  membrane  which  it 
stimulates,  and  is  therefore  a  good  expectorant.  In  small  doses  it  seems  to 
have  a  selective  sedative  influence  on  the  terminal  nerve* filaments  in  the  gas- 
tric mucous  membrane.  It  explodes  when  combined  with  Oxide  of  Silver  ii| 
pill,  unless  previously  diluted  with  an  inert  powder. 
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Resorcin  is  not  irritant  to  the  skin  or  the  submucons  tissue,  and  bnt  slightly 
so  to  mucous  membranes.  It  is  equally  powerful  as  an  antiseptic  and  antifer- 
ment,  arresting  decomposition  and  destroying  low  organisms.  s^ss  to  ^j 
causes  a  sense  of  heat,  discomfort  and  oppression,  followed  by  profuse  per- 
spiration  and  languor ;  if  fever  has  existed  the  temperature  is  lowered  several 
degrees,  but  rises  again,  after  a  rigor,  in  from  two  to  four  hours. 

Hydroquinone  and  Pyrocaiechin  have  similar  properties  to  those  of  Resor- 
cin, but  they  are  several  times  stronger  and  correspondingly  more  active. 

Pyrogallic  Acid  is  exceedingly  poisonous,  the  Sjrmptoms  coming  on  in  rapid 
succession,  with  headache,  vomiting  and  purging,  collapse,  etc.  It  decom- 
poses the  red  blood-corpuscles,  causing  thrombi  in  the  venous  radicles,  hemor- 
rhagic infarcts  in  the  kidneys,  and  hematuria,  also  melansemic  discoloration  of 
the  skin  and  mucous  membranes.     Its  antiseptic  action  is  doubtful. 

Antidotes  and  Antagonists  to  Carbolic  Acid.  Mc^nesium  or  Sodium 
Sulphate  to  form  a  Sulpho-carbolate,  and  the  official  Syrupus  Calcis^  given 
freely,  are  the  chemical  antidotes.  Atropine  is  said  to  be  a  very  complete 
physiological  antagonist,  maintaining  the  heart  and  respiration  until  elimina- 
tion occurs,  which  should  be  promoted  by  diluents,  used  freely.  Vegetable 
Demulcents^  (but  no  oils  or  glycerin),  to  protect  the  mucous  surfaces.  Cider 
Vinegar  removes  the  local  effects  of  the  application  of  the  strong  acid,  and 
may  prove  a  good  antidote.  Magnesium  Sulphate  used  in  one  case,  (nearly 
3  ounces),  where  half-an-ounce  of  95  per  cent,  acid  had  been  swallowed,  with 
full  recovery  from  an  all  but  hopeless  condition  of  collapse. 

Therapeutics.  Carbolic  Acid  owes  its  past  prominence  to  its  having 
been  the  principal  agent  used  in  Lister's  Antiseptic  Method ;  but  its  use  in 
that  connection  is  now  almost  abandoned,  most  of  the  authorities  believing 
that  it  does  more  harm  than  good  in  the  dilute  solutions  which  alone  are  safe. 
In  ji^  grain  doses  it  is  an  excellent  remedy  for  Nausea  and  Vomitings  and 
may  be  advantageously  administered  in  dilute  solution  (2  to  5  per  cent.)  by 
spray,  in  many  chronic  pulmonary  affections ;  also  locally  and  by  injection  in — 

Catarrhs^ — acute  and  chronic.         Erysipelas,         Endo-metritis, 

Parasitic  Skin  Diseases,  Synovitis,  Abscesses, 

Uterine  and  other  Ulcers,  Hydrocele,  Pulmonary  Phthisis, 

Exanthematous  Fevers,  and  other  Septic  diseases, — the  Sulpho-carbolate 
of  Sodium  internally  in  5-grain  doses  every  two  or  three  hours,  has  been 
much  praised  by  many  practitioners. 

Creasote  is  more  suitable  for  internal  administration,  and  is  used  with 
benefit  for  vomiting  firom  many  causes,  that  due  to  abnormal  gastric  fermenta- 
tion, ulceration  of  die  stomach,  cancer,  sea-sickness,  Bright's  disease,  and  even 
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pr^nancy.  It  is  also  useful  in  the  irritative  diarrktta  of  children,  and  its 
vapor  is  well  employed  by  inhalation  \n  phthisis  and  bronchitis. 

Resorcin  has  been  used  as  a  local  antiseptic  in  diphtheria ^  cystitis,  facial 
erysipelas  and  syphilitic  sores;  also  in  5 -grain  doses  internally  to  prevent 
gastric  fermentation.  As  an  antipjrretic  it  has  been  employed  in  typhoid  fever 
and  in  phthisis^  but  its  short  antipyretic  power,  and  the  profuse  perspirations 
which  it  induces,  are  objections  to  its  ever  being  a  favorite  remedy. 

Pyrogallol  is  employed  locally  in  skin  diseases ;  a  20  per  cent,  ointment 
being  used  as  a  caustic  in  lupus,  cancer  and  chancres.  It  is  said  to  destroy 
the  diseased  tissue  without  affecting  the  healthy  tissue  in  the  vicinity.  (Bnm- 
ton).  A  10  per  cent,  ointment  is  applied  in  psoriasis,  lupus  erythematosus, 
etc.,  but  the  dangers  of  absorption  must  be  borne  in  mind. 

SALICIN  AND  SALICYLIC  ACID. 

Salicin  C^H^gO,  is  a  crystalline  glucoside,  consisting  of  Saligenin  and 
glucose;  found  in  Gaultheria  procumbens  (Wintergreen),  and  in  the  bark  of 
several  species  of  Salix  (willow).  Salicylic  Acid  HCfli^Oj  is  a  derivative 
of  Salicin,  probably  by  double  oxidation ;  but  may  also  be  considered  as  a 
substitution- derivative  of  Benzene,  formed  by  replacing  2  atoms  of  its  hydrogen, 
the  one  by  hydroxyl,  and  the  other  by  carboxyl.  (See  page  179,  ante).  It  is 
obtained  therefore,  either  synthetically  by  combining  the  elements  of  Carbolic 
Acid  with  those  of  Carbonic  Acid,  and  subsequent  purification,— or  from 
natural  salicylates  as  the  oils  of  wintergreen  and  sweet-birch, — or  from  salidn, 
by  heating  with  caustic  potash  and  treating  the  mass  with  hydrochloric  add. 
The  acid  prepared  from  natural  sources  is  purer  and  more  efficient  than  that 
prepared  artificially,  and  will  often  be  tolerated  by  a  patient  who  cannot  bear 
the  latter. 

Salicinum^  Salicin,  Dose,  gr.  xx-s^ij.    Soluble  in  28  of  water. 

Acidum  Salicylicum,  Salicylic  Acid,  Dose,  gr.  v-5^j.  Soluble  in  450  of 
water  and  in  2^  of  alcohol,  but  10  parts  may  be  dissolved  in  100  of 
water  by  the  aid  of  8  parts  of  Borax,  or  Sodium  Phosphate  10. 

Preparations. 
Sodii  Salicylas,  Salicylate  of  Sodium,  Dose  gr.  v-^j.  |  goluble  in  water. 
Liihii  SalicylaSf  Salicylate  of  Lithium,  Dose  gr.  v- 5^j.  / 
Physostigmina  Salicylas,  Salicylate  of  Physostigmine,  Dose  gr.  ^\^-^^. 
Oleum  Gauitheriaf  Oil  of  Wintergreen,  Dose  n\^v-xv. 
*Salolt  SaUcylate  of  Phenol,— consists  of  60  parts  by  weight  of  Salicylic  Acid 

and  40  of  Carbolic  Acid.    Is  insoluble  in  water,  almost  tasteless  and  odor* 

less.    Dose,  gr*  v-^  j,  in  compressed  tablet. 
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Physiological  Actions.  Salicin  is  a  bitter  tonic,  an  antip3rretic,  antifer- 
ment,  and  antiseptic,  being  destructive  to  low  organisms.  It  prevents  the 
reaction  between  amygdalin  and  emulsin,  and  that  of  ptyalin  on  starch.  It 
seems  to  be  devoid  of  toxic  power  on  man,  and  is  probably  excreted  as  Sali- 
cylic and  Salicyluric  acids.     It  has  some  slight  power  as  an  antiperiodic. 

Salicylic  Acid  has  properties  similar  to  the  above,  but  acts  with  greater 
energy.  In  small  doses  it  stimulates  the  stomach,  heart  and  respiration,  but 
large  doses  derange  the  stomach,  causing  nausea  and  vomiting,  depress  the 
heart  and  respiration,  lower  the  arterial  tension,  and  reduce  the  temperature  in 
fever.  It  causes  vertigo,  dilated  pupils,  tinnitus  aurium,  a  sensation  of  tension 
in  the  frontal  cerebrum,  delirium,  and  occasionally  collapse,  from  sudden 
depression  of  the  circulation.  A  lethal  dose  produces  death  by  paralysis  of 
the  respiration.  During  its  administration  bed-sores  are  frequently  observed, 
being  due  to  the  depressed  state  of  the  circulation  which  it  induces.  During 
its  excretion  it  often  irritates  the  kidneys  and  causes  albuminuria.  It  colors 
the  urine  green  by  transmitted  and  brown  by  reflected  light,  and  under  its  use 
the  urine  contains  a  substance  which  reduces  copper  solution — (Brunton). 

Salicylic  Acid  is  destructive  to  the  torula,  prevents  alcoholic  fermentation, 
also  that  caused  by  the  organic  ferments,  (pepsin,  ptyalin,  etc.).  In  solutions 
containing  bacteria,  it  will  prevent  their  development,  if  in  the  proportion  of  i 
per  cent. ;  and  in  that  of  i  in  60  it  will  destroy  them  when  in  full  activity. 

Salicylate  of  Sodium  is  remarkably  antipyretic  in  doses  of  gr.  xv,  given  4  or 
5  times  in  24  hours.  It  is  a  powerful  diaphoretic,  and  an  efficient  cholagogue, 
and  it  is  supposed  to  possess  the  curious  property  of  increasing  the  fluidity  of 
the  bile,  at  the  same  time  that  it  promotes  its  secretion, — other  cholagogues 
increasing  the  proportion  of  solids  therein.  (Brunton).  It  has  no  antiseptic 
power  unless  in  association  with  a  strong  mineral  acid,  which  will  Uberate  the 
salicylic  acid. 

Salol  is  antiseptic,  antipyretic  and  germicide,  in  a  higher  degree  than  either 
of  its  constituents.  As  an  antipyretic  in  fever  it  stands  next  after  Antipyrine, 
and  it  acts  with  such  force  as  to  frequently  depress  the  temperature  a  degree  or 
two  below  normal.  It  is  sedative  to  the  cerebro-spinal  system,  and  somewhat 
analgesic.  It  causes  profuse  sweating,  and  in  a  few  cases  considerable  depres- 
sion has  accompanied  its  antipyretic  employment;  but  it  is  not  toxic,  and  may 
be  used  freely  in  its  proper  dosage,  which  ranges  from  5  to  60  grains,  up  to  2 
or  3  drachms  in  the  24  hours. 

Therapeutics.  Salicin  and  its  derivatives  are  chiefly  used  in  Acute  Rheu- 
matism, to  lower  temperature,  relieve  pain,  and  reduce  articular  swelling. 
They  are  most  suitable  to  strong,  vigorous  patients,  and  if  not  promptly  efficient 
they  should  be  abandoned.    Salicylic  Acid  is  much  used  as  an  antipyretic 
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in  fevers,  especially  those  of  the  septicaemic  kind.     It  is  a  nseful  local  applica* 

tion  to  Corns  and  IVarts,  also  in — 

Ectema  of  hands  and  feet.     Cancer.    Fetid  Perspirations ^  in  which  it  is 
Gangrenous  Wounds,  Bums,        used  in  solution  with  Borax« 

Salicylate  of  Sodium  is  employed  in  3  to  5-grain  doses  internally  after 
meals,  to  arrest  gastric  fermentation,  and  to  prevent  acidity  and  flatulence.  It 
is  used  instead  of  the  acid  in  acute  and  chronic  rheumatism^  to  relieve  head- 
aches^  and  for  phlegmasia  alba^  in  which  it  is  considered  very  efficient, — also 
in  cases  where  there  is  a  tendency  to  the  formation  oi gall-stones, 

Salol  is  a  most  efficient  remedy  for  duodenal  catarrh^  catarrh  of  the  bile- 
ducts  and  catarrhal  jaundice ;  also  in  the  bilious  form  of  sick-headache ^  and 
in  some  forms  of  neuralgia.  Its  greatest  power  is  manifested  over  acute  rheu' 
matism,  in  which  disease  many  clinicians  maintain  that  it  has  no  superior,  if 
given  in  15  to  30-grain  doses,  up  to  2  drachms  in  the  24  hours,  and  continued 
for  some  time  after  the  acute  symptoms  have  subsided.  It  should  prove  an 
efficient  disinfectant  in  catarrh  of  the  bladder^  as  its  constituents  are  excreted 
with  the  urine,  and  come  in  contact  with  the  vesical  mucous  membrane  for  a 
considerable  period  of  time. 

THYMOL  AND  MENTHOL. 

Thymol,  CioH^HO, — ^is  <'  a  stearoptene  obtained  from  the  volatile  oils  of 
Thymus  vulgaris^  Monarda  punctata  ^  and  Carum  Ajowan^'*  (B.  P.),  which  oils 
contain  Thjrmol  and  Thymene,  C^oH^q,  the  latter  being  fluid.  The  oil  of 
Thyme  is  official.     (See  page  194.) 

Thymol  occurs  in  large,  prismatic  crystals,  having  the  odor  of  thyme«  and  «  pongent, 
aromatic  flavor.  They  sink  in  cold  water,  but  if  the  mixture  be  heated  to  xxKp-vi^  F.  they 
melt  and  rise  to  the  surface ;  and  volatilize  completely  at  the  temperature  of  a  water-bath. 
Soluble  in  alcohol,  ether,  and  solutions  of  alkaUes,  but  slightly  so  in  cold  water. 

Dose  of  Thymol,  internally  gr.  sfr-gr.  ij ; — as  a  spray  x  part  in  800  of  hot  water ; — as  oint- 
ment, gr.  v-xxx  to  the  S  of  petrolatum ; — as  inhalation,  gr«  vj  to  Sj  of  warm  water. 

*  Menthol,  or  Peppermint  Camphor,  Ci^H^qO, — is  <*  a  stearoptene  obtained 
by  cooling  the  oil  distilled  from  the  fresh  herb  of  Mentha  arvensis  and  of 
Mentha  piperita"  (B.  P.) ; — the  latter  plant  and  its  oil  being  official  in  the 
U.  S.  P.  though  Menthol  itself  is  not 

Menthol  occurs  in  colorless  crystals  or  masses,  having  the  taste  and  smell  di  peppemdnt 
oil,  soluble  in  alcohol,  ether,  etc.,  but  sparingly  in  water.  It  forms  an  oily  liquid  when 
rubbed  up  with  an  equal  quantity  of  thymol,  pure  carbolic  acid,  or  chloral  hydrate,  or  ^  of 
croton-chloral,  or  ^rds  of  camphor. 

Dose  of  Menthol,  gr.  ss-gr.  y. 
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Mints  and  their  Preparations. 

Mentha  Piperita,  Pepper.mint, — the  leaves  and  tops  of  Mentha  piperita^ 
a  plant  of  the  ord.  Labiatse,  cultivated  everywhere. 

Oleum  Mentha  Piperita,  Oil  of  Peppermint, — is  the  volatile  oil  dis- 
tilled from  the  fresh  herb,  consisting  of  Menthol  (see  above),  and  a  liquid 
terpene.    Dose,  Tty-v. 

Aqua  Menthce  Piperita,  Peppermint  Water, — 2  per  looo.    Dose,  ad  lib. 

Spiritm  Mentha  Piperita,  Essence  of  Peppermint, — lo  per  cent,  of  the  oil 
and  I  per  cent,  of  the  powdered  herb.    Dose,  n\^x-xxx. 

Trochisci  Mentha  Piperita^  Peppermint  Troches,— each  has  of  the  oil  gr. 
|3j/^,  with  Sugar  and  Mucilage.    Dose,  ad  lib. 

Mentha  Viridis,  Spearmint, — the  leaves  and  tops  of  Mentha  viridis,  the 
well-known  <*  mint "  of  the  gardens,  a  cultivated  plant  of  the  ord.  Labiatse, 
having  properties  and  constituents  identical  with  thbse  of  Peppermint,  but 
differing  therefrom  in  odor  and  taste.    Its  preparations  are  as  follows, — 

Oleum  Mentha  Viridis,  Oil  of  Spearmint, — Dose,  n\,ij-v. 

Aqua  Mentha  Viridis,  Spearmint  Water, — Dose,  indefinite. 

Spiritus  Mentha  Viridis,  Essence  of  Spearmint, — Dose,  n\^x-xl. 

Physiological  Actions.  The  Mints  are  aromatic  stimulants,  carminatives 
and  antispasmodics,  their  oils  possessing  these  qualities  in  greater  degree,  and 
being  also  local  anodynes  and  anaesthetics,  especially  if  their  evaporation  be 
prevented  after  their  application  to  a  surface.  The  Chinese  oil  is  especially 
efficient  as  an  anodyne,  and  contains  a  large  quantity  of  Menthol. 

Menthol  acts  as  a  local  vascular  stimulant  when  applied  to  the  skin ;  and  is 
also  a  local  anaesthetic,  but  not  corrosive,  causing  first  a  sensation  of  burning, 
which  is  replaced  by  a  feeling  of  coldness  when  the  part  is  blown  upon.  It 
is  a  powerful  antiseptic,  the  oil  of  peppermint  being  found  to  destroy  comma 
bacilli  in  solution  of  i  to  2000 ; — ^but  its  slight  solubility  in  water  prevents  its 
use  becoming  general  in  this  respect.  Administered  internally  it  stimulates 
the  secretory  nerves  and  the  cardiac  muscle,  and  causes  a  periodic  increase  in 
arterial  tension  (like  camphor),  but  does  not  affect  the  pulse- rate.  It  increases 
the  respiratory  rate,  and  lessens  the  depth  of  the  respirations.  It  lessens 
sensation  and  reflex  sensibility,  in  large  doses  destroying  both,  and  paralyzing 
the  cerebro-spinal  system. 

Thymol  resembles  both  carbolic  acid  and  oil  of  turpentine  in  its  action, 
being  a  powerful  antiseptic  and  germicide,  like  the  former, — and  an  irritant  to 
the  organs  of  elimination  and  a  paralyzant  like  the  latter.  When  absorbed 
in  toxic  quantity  it  paralyzes  the  nerve-centres  in  the  spinal  cord  and  medulla 
from  the  first,  with  no  preliminary  stimulation ; — slowing  respiration,  lowering 
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the  arterial  tension,  blood-pressure  and  body-temperature,  and  lessening  reflex 
excitability.  It  is  eliminated  by  the  urinary  and  respiratory  organs,  which  it 
irritates  during  its  excretion.  Autopsies  on  animals  poisoned  by  it  show  fatty 
degeneration  of  the  liver,  (as  with  phosphorus),  and  great  congestion  of  the 
bronchial  and  pulmonary  mucous  membranes  and  of  the'  kidne3rs. 

Therapeutics.  The  Oils  of  the  Minis  are  employed  chiefly  as  carmma- 
tives  and  stimulants,  to  relieve  flatulence  and  colic ;  also  as  a  corrigent  to 
purgatives,  to  lessen  griping.  Menthol  is  used  locally  as  an  antiseptic  and 
analgesic,  and  Thymol  as  an  antiseptic  application  to  wounds  and  skin-diseases, 
also  as  a  spray  or  inhalation  in  chronic  affections  of  the  lungs  and  bronchi 
Insects i  as  mosquitoes,  gnats,  etc., — are  effectually  repelled  by  the  odor  of  the 

oils  of  mint,  and  attracted  by  that  of  thyme. 
Neuralgia^  Odontalgia ^  etc., — are  relieved  by  the  application  of  the  menthol 

pencil  over  the  surface,  or  the  oily  liquid  resulting  from  its  trituration  with 

chloral,  camphor,  etc.  on  cotton  in  the  cavity  of  a  carious  tooth. 
Diabetes  and  Cystitis  have  been  treated  with  Thyniol,  as  an  internal  remedy; 

—also  Phthisis i  Diphtheria,  and  Typhoid  Fever, 
Intestinal  Affections,  and  ulcerated  conditions  of  the  mouth  and  fauces, — are 

satisfactorily  treated  with  Th3rmol,  as  an  internal  antiseptic  and  mouth- wasL 
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Oleum  Caryophylli,  Oil  of  Cloves, — contains  the  Light  and  Heavy  Oils 
of  Cloves,  the  latter  containing  Eugenol,  and  Caryophyllin — a  camphor, 
also  Caryophyllic  and  Salicylic  Acids.     Dose,  gtt.  ij-v. 

Oleum  Gaultherise,  Oil  of  Wintergreen, — consists  of  Methyl  Salicylate,  90 
per  cent.,  and  Gaultherilen,  a  hydro-carbon,  10  per  cent.     Dose,  gtt.  v-x. 

Oleum  Cajuputi,  Oil  of  Cajuput, — contains  Cajuputol  or  the  Bihydrate  of 
Cajuputene,  J^ ;  the  other  ^  being  another  oil.     Dose,  gr.  v-xx. 

Oleum  Eucal3rpti,  Oil  of  Eucalyptus, — contains  a  volatile  oil  which  con- 
sists of  Eucalyptol,  an  oxygenated  oil,  and  two  other  products  named 
Turpene  and  Cymol.     [See  ante,  page  60."]     Dose,  Ti\^ij-xx. 

Oleum  Thymi,  Oil  of  Thyme, — contains  Thymol  or  Thymic  Acid,  which  is 
a  crystalline  body  homologous  with  Phenol, — also  a  hydro- carbon  which  is 
resolvable  into  Cymene  and  Thymene.    [See  ante,  page  192.]    Dose,  li\j-4ij. 

♦Oleum  Myrti,  Oil  of  Myrtle, — a  volatile  oil  distilled  from  the  leaves  of 
Myrtus  communis,  the  myrtle,  nat.  ord.  Myrtaceae.  Dose,  1T\j-iij,  in  cap- 
sule.    It  contains  Myrtol,  isomeric  with  oil  of  turpentine. 
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Physiological  Action.  The  general  action  of  these  oils  and  their  deriva- 
tives agrees  with  that  of  Thymol.  Myrtol  is  a  very  active  antiseptic  and 
parasiticide,  and  sufficiently  irritant  on  a  raw  surface  to  excite  inflammation.  It 
is  eliminated  by  the  lungs  and  kidnejrs,  acting  as  a  stimulating  expectorant,  and 
as  an  antiseptic  and  stimulant  to  the  mucous  membranes  at  the  points  of  elimi- 
nation. Eucalyptol  is  one  of  the  most  powerful  antiseptics,  and  the  Oil  of 
Eucalyptus  is  nearly  as  efficient,  either  of  them  ranking  above  Quinine  in 
hindering  the  development  of  anthrax  bacilli.  (Koch).  It  is  a  local  irritant, 
and  if  applied  to  the  skin,  and  its  evaporation  prevented,  it  acts  as  a  vesicant 
or  as  a  pustulant.  In  the  stomach  it  is  highly  irritant,  doses  of  20  minims 
causing  burning  sensations  and  great  pain.  Absorbed  in  large  quantity  it  is  a 
powerful  poison  to  the  nerve  centres,  depressing  the  spinal  cord,  brain,  medulla 
and  heart,  abolishing  reflex  action,  lowering  the  blood. pressure  and  temperature, 
and  causing  death  by  paralysis  of  respiration.  It  is  excreted  by  the  pulmo- 
nary and  renal  mucous  membranes,  imparting  a  smell  of  violets  to  the  urine, 
acting  as  a  stimulating  expectorant  and  a  rehal  and  urinary  antiseptic.  It 
arrests  the  movements  of  the  white  blood  corpuscles,  causes  contraction  of  the 
^leen,  and  has  considerable  power  as  an  antiperiodic,  in  all  of  which  qualities 
it  resembles  Quinine,  though  much  less  efficient. 

Therapeutics.  These  oils  are  not  as  much  used  in  medicine  as  they  deserve 
to  be.  The  Oil  of  Cloves  is  often  employed  in  domestic  practice,  as  a  local 
anaesthetic  in  toothache  and  superficial  neuralgia*  Dissolved  in  alcohol,  any 
of  these  oils  will  promptly  correct  flatulence,  if  administered  internally,  in  small 
doses.  Their  most  important  applica:tions  are  in  the  following  affections,  viz : — 
Bronchorrhaa,  fetid  bronchitis,  gangrene  of  the  lung,  etc., — Myrtol  is  an  effi- 
cient disinfectant  and  alterative. 
Choleraic  Vomitings  and  that  due  to  nervous  derangement, — the  Oil  of  Caju- 

put,  with  Spt.  Chloroformi,  and  Tinct.  Cinnamomi. 
Parasitic  Skin-diseases ^ — favns,  herpes  and  pityriasis,  are  cured  by  M3rrtol ; 
and  Cajuput  Oil  is  a  very  effective  local  application    in  tinea,  scabies, 
pityriasis,  etc. 
Wormst  both  ascarides  and  the  round  worm, — are  effectually  expelled  by 

Myrtol  or  Cajuput  Oil,  as  enemata. 
Rheumatisnty  Gout^  and  allied  affections, — are  exceedingly  well  treated  by  Oil 

of  Gaultheria,  in  emulsion  with  other  similarly  acting  agents. 
Cystitis  and  Urethritis^ — Myrtol  and  Eucalyptol  are  used  with  benefit,  admin- 
istered internally  so  as  to  act  on  these  mucous  membranes  through  the  urine. 
Septiccemia  and  Pycemia, — the  oil  of  Eucalyptus  has  been  used  successfully ; 
especially  in  three  cases  of  septicaemia,  in  one  of  which  Quinine  had  proved 
useless.    (Brunton). 
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Uterine  Catarrh^  and  after  parturition, — Oil  of  Encalyptus  is  well  used  as 

injection  or  on  pessaries. 
Sponge-tents  are  most  effectually  di^nfected  and  deodorized  by  being  dipped 

into  Oil  of  Qoves. 


BENZOIN  AND  BENZOIC  ACID. 

Benzoinum,  Benzoin, — is  a  balsamic  resin  obtained  from  Styrax  Benzoin^ 
a  tree  of  the  nat.  ord.  Styraceae.  It  occurs  in  lumps  of  agglutinated  tears,  or 
a  brownish  mass,  of  little  taste,  but  agreeable  odor,  soluble  in  alcohol  and 
solution  of  potassa ;  and  consists  of  Benzoic  Acid^  14  per  cent.,  together  with 
ResinSy  80  per  cent.,  and  a  trace  of  a  volatile  oil.     Dose,  gr.  x-xxx. 

Acidum  Benzoicum,  Benzoic  Acid,  HCfHjO^ — occurs  in  light,  feathery 
plates  and  needles,  and  is  obtained  from  Benzoin  by  sublimation.  Soluble  in 
3  of  alcohol,  and  in  500  of  water ;  but  with  Borax  i  part  of  each  are  soluble 
in  100  of  water.     Dose,  gr.  x-xx. 

Preparations,  including  the  salts  of  Benzoic  Acid,  or  Benzoates. 

Adeps  BenzoinatuSf  Benzoinated  Lard, — has  of  Benzoin  2  percent. 

Tinctura  Benzoini,  Tincture  of  Benzoin, — 20  per  cent.     Dose,  5^  ss-j. 

Tinctura  Benzoini  Composita^  Compound  Tincture  of  Benzoin,  Friar's  Bal- 
sam,— ^has  of  Benzoin  12,  Aloes  2,  St3rrax  8,  Balsam  of  Tolu  4,  and  Alco- 
hol to  100  parts.     Dose,  ^  ss>ij,  but  generally  used  locally. 

Ammonii  Benzoas,  Benzoate  of  Ammonium, — soluble  in  5  of  water,  and  in 
28  of  alcohol.     Dose,  gr.  v-xxx. 

Lithii  Benzoas,  Benzoate  of  Lithium, — soluble  in  4  of  water,  and  in  12  of 
alcohol.     Dose,  gr.  v-xxx. 

Sodii  BenzoaSt  Benzoate  of  Sodium, — ^soluble  in  2  of  water,  and  in  45  of 
alcohol.    Dose,  gr.  v-5^j.     Is  efflorescent. 

Physiological  Action.  The  action  of  Benzoin  is  due  to  Benzoic  Acidy  which 
is  stimulant  and  irritant  to  mucous  membranes  and  raw  surfaces,  also  highly 
antiseptic  and' disinfectant,  a  stimulating  expectorant,  and  a  diuretic.  Taken 
internally  it  causes  epigastric  heat,  increases  the  pulse-rate,  and  stimulates  the 
action  of  the  skin,  the  salivary  glands,  and  the  bronchial  mucous  membrane. 
It  acidifies  the  urine,  and  increases  its  quantity,  and  is  chiefly  excreted  by  the 
kidneys,  in  part  unchanged,  and  parUy  as  hippuric  acid  after  uniting  with 
glycocoll.  Benzoin  acts  as  an  irritant  to  the  mucous  membrane  of  the  fauces 
and  nasal  passages;  its  powder  inhaled  causing  sneezing  and  coughing. 

Therapeutics.     The  uses  of  Benzoin  and  Benzoic  Acid  are  chiefly  locml, 
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bfut  they  may  be  used  with  benefit  internally  in  several  affections  of  the  res- 
piratory  and  urinary  passages.     In— 

Chronic  Bronchitis  of  the  aged, — Benzoin  as  a  stimulating  expeictorant. 
Laryngeal  and  Bronchial  affections, — Benzoin  by  steam  atomization. 
Chlorosis  and  several  Uterine  disorders, — Benzoin  internally,  of  benefit. 
Chaps  and  Sore  Nipples, — the  compound  tincture  I,  to  4  of  glycerin  and  water. 
Freckles,  etc.,— either  tincture  with  20  of  water,  locally  as  a  cosmetic. 
Wounds  of  foul  character, — the  tinctures  are  excellent  applications. 
Cystitis  with  alkaline  urine  and  phosphatic  deposits, — Benzoic  Acid  or  its 

salts  are  extremely  valuable,  being  the  only  certain  means  of  neutralizing 

morbid  alkalinity  of  the  urine. 
Phosphatic  Calculi, — a  long  course  of  the  Ammonium  Benzoate. 
Gout2indL  Uric  Add  Diathesis, — the  Lithium  Benzoate  very  efficient. 
Diphtheria,  Scarlet  Fever,  and  other  septic  diseases, — the  Sodium  Benzoate 

largely  used  instead  of  the  salicylates,  as  an  internal  antiseptic  and  antipy- 

retic,  and  has  rendered  good  service. 
Phthisis  and  Whooping-cough, — ^the  Sodium  salt  by  inhalation  with  atomizer. 


CHLORUM,— Chlorine. 

Chlorine,  CI, — is  a  greenish-yellow  gas,  belonging  to  the  Halogen  group  of 
elements ;  and  though  not  official  itself,  it  is  represented  in  medicine  by  sev- 
eral  of  its  compounds,  as  well  as  by  several  preparations  which  furnish  it. 

The  so-called  Halogen  Elements  derive  their  title  from  oAf ,  the  sea,— because  the  most 
important  members  of  the  group  are  obtained,  directly  or  indirectly,  from  the  ocean,  viz ; — 
ChUrine,  from  sea-salt ;  Bromine ^  frt>m  sea-water ;  and  Iodine,  frY>m  sea-weed.  They  are 
all  noted  for  their  affinity  for  hydrogen,  and  consequent  power  as  decomposers  of  organic 
matter. 

Chlorine  Compounds,  described  under  the  titles  of  their  respective  bases, 
are — the  Chlorates  of  Potassium  and  Sodium, — the  Chlorides  of  Ammonium, 
Calcium,  Potassium,  Sodium,  Mercury,  Gold,  Iron  and  Zinc,  etc., — also 
Hydrochloric  Acid,  classed  with  the  mineral  adds,  on  page  48 ;  and  Chloral, 
Croton- chloral,  and  Chloroform. 

Preparations. 

AquaChlori,  Chlorine  Water, — is  an  aqueous  solution,  containing  at  least 
^  per  cent,  of  the  gas.     Dose,  Ti\,x-xx,  in  water.     For  local  use  SJ-J  j  well 
diluted,  as  a  lotion  or  spray. 
-  Calx  Chlorata,  Chlorinated  Lime,  Chloride  of  Lime,  (not  Chloride  of  Cal- 
cium),— contains  at  least  25  per  cent,  of  available  Chlorine.  Dose,  gr.  iij-yj 
in  water; — externally  a  I  to  3  per  cent,  solution. 
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*  Liquor  Calcis  Chloraia^  Solution  of  Chlorinated  Lime,  fB.  P.), — has  of  the 

preceding  I  pound  in  i  gallon  of  Water. 
Liquor  Soda  Cklorata,  Solution  of  Chlorinated  Soda,  Labarraque's  Solution, — 

contains  Hypochlorite  of  Sodium,  with  Chloride  of  Sodium.    Dose,  TT\^x- a^j, 

in  20  parts  of  water. 

Physiological  Action.  Chlorine  is  the  most  powerful  of  all  the  disin- 
fectants and  deodorants,  and  an  antiseptic  and  antifermsntive  agent  of  the 
highest  activity ;  its  power  in  these  respects  being  due  to  its  affinity  for  hydro- 
gen, decomposing  all  bodies  which  contain  hydrogen  as  a  molecular  constitu- 
ent, forming  hydrochloric  acid  and  setting  oxygen  free  in  its  nascent  form 
(ozone).  Administered  internally,  it  is  converted,  on  reaching  the  stomach, 
into  hydrochloric  acid  and  chlorides,  losing  all  action  on  the  organism  in  its  own 
character.  Locally  applied,  it  is  an  active  irritant  to  the  skin  and  mucous 
membranes,  producing  a  sense  of  heat,  with  burning  sensations  and  even 
vesication.  Inhaled  in  any  quantity,  it  causes  cough,  sneezing,  and  spasm  of 
the  glottis,  also  inflammation  of  the  mucous  lining  of  the  air-passages,  and  of 
the  lungs. 

The  Chlorides  generally  resemble,  in  their  actions,  their  basic  constituents 
rather  than  Chlorine ;  but  one  of  them  possesses  qualities  of  its  own  which 
render  it  of  prime  importance,  namely.  Sodium  Chloride^  or  Common  Salt 
This  substance  is  one  of  the  most  important  and  abundant  of  the  saline  con- 
stituents of  the  animal  organism,  existing  normally  in  the  blood,  where  it 
keeps  the  fibrin  and  albumin  in  solution ;  hence  in  inflammation,  being  thus 
needed,  it  accumulates  at  the  seat  of  the  morbid  action,  disappearing  tempo- 
rarily from  the  urine ;  its  reappearance  therein  being  considered  one  of  the 
surest  signs  of  the  patient's  improvement.  In  very  dilute  solution  it  enables 
water  to  dissolve  both  albumins  and  globulins,  and  renders  water  non- irritant 
to  the  animal  tissues  and  harmless  to  the  red  blood-corpuscles.  For  these 
purposes  the  solution  employed  is  one  of  0.65  per  cent.,  known  in  experi- 
mental physiology  as  the  "  normal  salt  solution."  In  substance,  however,  or 
in  concentrated  solution,  it  is  very  irritant  to  cut  surfaces,  mucous  membranes 
muscle  and  nerve  tissues.  Taken  into  the  stomach  in  quantity  it  irritates  that 
organ,  and  induces  vomiting ;  and,  when  absorbed  in  excess  of  the  normal 
requirements  of  the  body,  it  causes,  in  great  intensity,  the  peculiar  nervous 
irritation  which  is  expressed  by  the  sense  of  thirst;  and  this  is  only  relieved 
by  the  ingestion  of  water  in  sufficient  quantity  to  enable  the  excess  to  be  dis- 
solved and  excreted  by  the  kidneys.  It  is  rapidly  absorbed,  and  equally 
rapidly  excreted ;  and,  when  consumed  in  excess,  it  increases  tissue- change, 
and  consequently  the  excretion  of  urea, — and  also  the  excretion  of  potassium 
salts.    On  the  other  hand,  the  excessive  ingestion  of  potassium  salts,  (as  in 
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the  cases  of  herbivorous  animals,  and  vegetarian  cranks,)  increases  the  excre- 
tion of  sodium  chloride,  by  a  double  decomposition  between  them  in  the 
blood,  forming  potassium  chloride  and  sodium  phosphate,  which,  being  foreign 
to  the  blood,  are  constantly  excreted.  In  this  way,  by  a  continuous  vegetable 
diet,  the  normal  amount  of  sodium  chloride  in  the  organism  may  be  greatly 
reduced ;  and  the  animal  will  feel  the  want  of  it,  and  will  travel  hundreds  of 
miles  to  visit  a  salMick.  (Brunton). 

Besides  being  emetic,  when  given  internally,  Sodium  Chloride  also  acts  as 
a  hemostatic,  decreases  the  secretion  of  mucus,  is  a  vermifuge  against  ascarides, 
promotes  the  absorption  of  pleuritic  serous  exudations  and  of  dropsies,  and 
has  considerable  power  as  an  antiperiodic  and  an  antiseptic. 

Ammonium  Chloride  is  alterative,  expectorant,  cholagogue,  and  purgative, 
also  anti- neuralgic,  and  refrigerant, — the  latter  property  being  exhibited  when 
locaHy  used,  as  by  the  process  of  its  being  dissolved  in  water  a  considerable 
degree  of  cold  is  produced. 

Chloride  of  Iron  is  one  of  the  most  valuable  compounds  of  that  metal,  with 
which  it  is  generally  classed, — its  action  being  mainly  that  of  a  chalybeate. 
Being  a  chloride,  however,  it  must  possess  high  antiseptic  energy  in  the 
organism ; — and  it  is  doubtless  the  combination,  in  this  agent,  of  the  quality 
of  an  active,  yet  safe  internal  antiseptic,  with  its  power  as  a  blood-restorer, 
which  makes  it  so  valuable  a  remedy  in  the  septic  .diseases. 

[The  other  Chlorides  (of  Mercury,  Gold,  Zinc,  etc.)  and  the  Chlorates  of 
Potassium  and  Sodium,  are  described  under  the  titles  of  their  respective  bases.] 

Antidotes.  Ammoniacal  vapors  inhaled  to  form  Ammonium  Chloride. 
Albumen  if  Chlorine  preparations  have  been  taken  into  the  stomach ;  also  a 
little  Aqua  Ammonia  sufficiently  diluted,  may  be  given  with  advantage. 

Therapeutics.    The  Chlorinated  preparations  are  used  as  disinfectants  and 
deodorizers  of  rooms,  drains,  and  discharges  from  the  body ;  but  rarely  about 
the  person  or  clothing,  as  they  are  too  irritant  to  be  inhaled  with  impunity,  and 
they  destroy  the  color  of  fabrics.    In  very  dilute  solution  they  are  employed 
with  great  benefit  as  local  applications  in — 
Diphtheria^  and  other  septic  diseases, — to  destroy  fetor  chiefly. 
Gangrenous  Ulcers  and  wounds,  foul  discharges,  etc., — as  deodorizers. 
Bites  of  serpents  and  insects, — a  strong  solution  of  Chlorin.  Soda. 
Tliroat  Affections, — an  excellent  gargle  is  the  mixture  of  Potassium  Chlorate 
with  the  Tincture  of  the  Chloride  of  Iron,  in  which  the  former  is  decom- 
posed by  the  free  HQ  always  present,  and  the  resulting  solution  contains 
Chlorine,  Euchlorine,  Potassic  and  Ferric  Chlorides, — ^perhaps  the  best  and 
most  innocuous  mixture  of  antiseptics  known. 
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Nitrate  of  Silver  Poisonings — Sodium  Chloride  as  an  antidote. 
Migraine^ — both  Sodium  and  Ammonium  Chlorides  are  efficient 
Intermittent  Fever  has  been  cured  by  Sodium  Chloride,  in  8  to  lo-drachm 

doses,  given  during  the  apyrexia. 
Bilious  Diarrhcea^ — Sodium  Chloride,  gr.  x-!^  j,  thrice  daily. 
AscarideSf — Sodium  Chloride,  in  solution  by  enema,  two  tablespoonsful  of  the 

salt  to  a  pint  of  water, — will  effectually  destroy  them. 


EVACUANTS. 

Remedies  which  promote  some  Evacuation  from  the  body^ — such 
as  Emetics,  {including  Ipecacuanha),  Cathartics,  (including  Bryo- 
nia and  Baptisia),  Anthelmintics,  Diuretics,  and  Emmenagogues, 

LOCAL  EMETICS. 

Cupri  Sulphas,  Sulphate  of  Copper, — gr.  yj,  in  water,  every  15  minutes 
until  emesis  occurs ;  gr.  xij  may  be  given  at  one  time  in  narcotic  poisoning. 
Is  promptly  efficient.     {See  page  90.) 

Zinci  Sulphas,  Sulphate  of  Zinc, — gr.  vj  or  viij,  in  water,  every  15  minutes 
until  emesis.    Is  less  irritant  than  the  copper  salt. 

Hydrargyri  Subsulphas  Flavus,  Yellow  Subsulphate  of  Mercury,  Turpeth 
Mineral,  gr.  iij-v,  in  powder,  with  Sugar  of  Milk.  The  best  emetic  in  croup, 
being  tasteless.     {See  page  75  et  seq,) 

Alumen,  Alum, — a  teaspoonful  in  honey,  every  half  hour.  Is  safe  and  effi- 
cient, but  slow.     {See  page  94.) 

Sinapis  Alba,  vel  Nigra,  White  or  Black  Mustard,— as  emetic,  a  teaspoonful 
or  more,  in  water.  Is  stimulant  to  the  heart  and  circulation,  also  a  ccxidi- 
ment  and  carminative  in  small  doses.     {See  page  221.) 

Ph}r8iological  Action.  Vomiting  is  an  evacuant  act  which  consists  in 
compression  of  the  stomach  by  the  simultaneous  spasmodic  contraction  of  the 
diaphragm  and  abdominal  muscles ;  and  relaxation  of  its  cardiac  orifice  by 
contraction  of  the  radiating  muscular  fibres  in  the  gastric  waU.  If  both  acts 
occur  at  the  same  time,  the  contents  of  the  stomach  are  expelled  and  vomit- 
ing occurs;  if,  however,  the  two  acts  do  not  take  place  simultaneously,  the 
contents  of  the  stomach  are  retained,  and  the  abortive  efforts  are  called 
retching.  These  acts  are  controlled  and  regulated  by  a  nerve-centre  in  the 
medulla  oblongata,  which  is  closely  connected  with  the  respiratory  centre,  the 
muscular  movements  of  vomiting  being  merely  modified  respiratory  move- 
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ments.  This  vomiting  centre  is  ordinarily  excited  in  two  ways, — (i)  by  the 
peripheral  stimulation  of  afferent  nerves  going  to  it  from  other  parts  of  the 
body, — (2),  by  impulses  sent  down  to  it  from  the  brain.  (Brunton). 

Local  Emetics  act  upon  the  phar3mx,  oesophagus,  or  stomach; — General 
Emetics  act  through  the  medium  of  the  circulation  wherever  introduced. 
Some  agents  act  both  ways, ^.^.  Tartar  Emetic;  also  Zinc  and  Copper  Sul- 
phates, but  in  the  cases  of  the  two  latter,  their  action  on  the  stomach  prepon- 
derates so  much  over  their  general  action,  that  they  are  classed  with  the  local 
emetics. 

The  action  of  local  emetics  does  not  continue  long, — does  not  extend 
beyond  the  act  of  producing  emesis,  ceasing  after  the  emetic  has  been  evacu- 
ated,— ^and  is  not  accompanied  by  much  general  depression. 

Therapeutics.  Emetics  are  employed  for  several  purposes,  among  which 
may  be  mentioned  the  following : — 

(i).  To  cause  the  expulsion  of  foreign  bodies  from  any  part  of  the  oesopha- 
geal tract,  or  from  the  air-passages. 

(2).  To  remove  jor  evacuate  the  contents  of  the  stomach. 

(3).  To  remove  an  obstruction  from  the  gall-duct. 
Contraindications  for  their  use,  are — aneurism,  atheroma,  hemorrhagic  dia- 
thesis, hernia,  prolapsus  uteri,  and  tendency  to  abortion  (when  subject  is 

pregnant). 
They  are  especially  indicated  in — 

Narcotic  Poisonings — the  G>pper  Sulphate  or  the  Zinc  Sulphate,  the  latter 
being  usually  preferred. 

Croup  and  Diphtheria^ — to  dislodge  false  membrane. 

Indigestiont — to  relieve  the  overloaded  stomach. 

SYSTEMIC  EMETICS. 

Apomorphina,  Apomorphine, — an  alkaloidal  derivative  from  Morphine  by 
the  action  of  strong  acids  or  zinc  chloride.  Emetic  dose  by  stomach,  gr. 
^~},  hypodermically,  gr.  -,1^,  in  a  fresh  solution.  Is  very  depressant  to  the 
heart,  and  has  caused  death  by  cardiac  failure.  Is  the  best  emetic  when 
swallowing  is  difficult,  but  is  useless  in  narcotic  poisoning  after  narcosis  has 
blunted  the  vagus  centre.  Has  convulsant  action  on  animals,  and  some 
expectorant  power.    (See  anie^  page  145). 

Apomorphina  Hydrochloras,     Dose,  gr.  -^^-^  hypodermically. 

Antimonii  et  Potassii  Tartras,  Tartar  Emetic.    (See  page  69,  ante). 
Is  too  slow  and  depressant  to  be  used  as  an  emetic.     Dose,  gr.  ^^3-},  as 
an  expectorant,  or  a  diaphoretic ;  gr.  j-ij  as  an  emetic. 
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IPECACUANHA,— Ipecac. 

Source  and  Composition.  Ipecac  is  the  root  of  Cephallis  Ipecacuanha^ 
a  Brazilian  shrub  of  the  nat.  ord.  Rubiacese.  It  contains  a  crystalline  alkaloid 
Emetine f  a  glucoside  Ipecacua^hic  Acid^  also  gum,  starch,  etc.,  and  a  trace  of 
a  volatile  oil.  Dose,  of  the  powdered  root  as  an  expectorant,  gr.  ss-gr.  ij ; — 
as  an  emetic,  gr.  xv-gr.  xxx. 

Preparations.    The  principal  ones  are — 
Extractum  Ipecacuanha  Fluidum^  Fluid  Extr.  of  Ipecac.     Dose,  TT\j-v. 
Vinum  Ipecacuanha^  Wine  of  Ipecac, — 7  per  cent    Dose,  Tiy-3  j. 
Syrupus  Ipecacuanha ^  Syrup  of  Ipecac, — 5  per  cent.    Dose,  3  j-iv. 
Pulvis  Ipecacuanha  et  Opii^  Dover's  Powder, — has  of  Ipecac  10,  Pulvis  Opii 

10,  Sugar  of  Milk  80  parts,     Dose,  gr.  ij-xv. 
Tincfura  Ipecacuanha  et  Opii,  Liquid  Dover's  Powder, — ^has  of  Deod.  Tinct 

of  Opium  10,  Fl.  Extr.  of  Ipecac  10,  Alcohol  80.    Dose,  n\^ij-xv. 
*Emetina,  Emetine, — ^a  cr3rstalline  alkaloid,  odorless,  bitter,  white,  nearly 

insoluble  in  water,  but  with  acids  forming  salts  which  are  readily  soluble. 

An  energetic  poison  in  large  dosage.    Dose,  as  an  expectorant,  gr.  il^-A; 

as  an  emetic,  gr.  \-\, 

Physiological  Action.  Ipecac  is  nauseant,  emetic,  expectorant,  chola- 
gogue,  diaphoretic,  hemostatic,  sternutatory  and  counter-irritant.  Locally, 
applied  to  skin  or  mucous  membrane,  it  acts  as  an  irritant,  and  may  cause 
pustulation.  Inhaled  as  a  powder,  it  excites  violent  sneezing  and  reflex 
mucous  secretion ;  on  some  persons  having  an  especially  irritant  action,  so  that 
the  most  infinitesimal  quantity  by  inhalation  will  in  them  induce  an  asthmatic 
parox3rsm.  In  the  stomach  it  irritates  the  mucous  membrane  and  the  vagus 
terminations,  and  causes  prompt  emesis.  Absorbed  into  the  blood  it  excites 
the  vomiting  centre  in  the  medulla,  producing  the  same  result.  In  medicinal 
doses  it  increases  the  mucous  secretions  in  a  marked  degree,  and  is  slightly 
diaphoretic.  Small  doses  (gr.  }i-}()  act  as  a  stomachic  tonic  and  stimulant 
to  the  gastric  secretions.  Emetic  doses  repeated  result  in  tolerance  on  the 
part  of  the  stomach,  when  catharsis  is  set  up,  the  stools  having  a  peculiar 
«*  grass-green "  color,  a  bilious  character,  and  looking  as  if  they  were  fer- 
mented.  By  continuance  of  the  drug  the  intestinal  canal  will  also  acquire 
tolerance, — the  cathartic  action  ceasing. 

Emetine  causes  death  in  animals  by  cardiac  paralysis;  the  autopsies  showing 
evidences  of  intense  gastro-intestinal  irritation,  also  h3rper»mic  lungs  with 
patches  of  hepatization. 

Antagonists,  Antidotes,  etc^  The  emetic  action  is  antagonized  by  the 
Narcotics  generally,  also  by  Bismuth,   Carbolic  and   Hydrocyanic  Adds. 
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Incompatibles  are  salts  of  Lead  and  Mercury,  Vegetable  Acids  and  astringent 
infusions. 

Therapeutics.    As  an  emetic  Ipecac  is  much  used,  being  safe,  non-depres- 
sant, and  sure,  though  somewhat  slow.    It  is  also  employed  as  an  expectorant 
in  bronchitis  when  the  secretion  is  scanty,  and  as  an  antihemorrhagic  and  an 
antidysenteric.    It  is  generally  administered  in — 
Bilious  Headache^  acute  indigestion,  and  similar  conditions, — gr.  iv  of  the 

powder  in  warm  water,  or  a  teaspoonful  of  the  syrup,  every  j^  hour  until 

emesis  occurs, — to  empty  the  overloaded  stomach. 
Fevers,  at  their  commencement, — an  Ipecac- vomit  is  very  serviceable  in  the 

eruptive,  continued  and  malarial  fevers. 
Laryngismus  Stridulus^  Spasmodic  croup,  etc., — the   Syrup  is  a   favorite 

domestic  emetic,  which  generally  cuts  short  an  attack  if  given  early,  and 

freely. 
Dysentery,  of  the  tropics  especially, — ^is  best  treated  by  Ipecac  in  large  doses 

(gr.  xx-xxx  every  4  hours)  pushed  to  tolerance. 
Vomiting,  especially  when  of  nervous  origin, — small  doses  (n\j)  of  the  wine, 

frequently  repeated,  will  relieve  in  many  cases,  perhaps  through  a  sedative 

influence  on  the  vagus. 
Coughs  at  night,  also  in  Acute  Catarrh  and  Bronchitis, — ^it  is  a  very  efficient 

remedy; — also  in  Hay  Fever  and  Spasmodic  Asthma,  in  all  of  which  slight 

nauseation  must  be  produced  before  relief  will  be  experienced.    The  wine, 

as  a  spray,  is  highly  recommended  in  winter  cough  and  bronchial  asthma. 
Jaundice  from  catarrh  of  the  bile-ducts, — Ipecac  to  lessen  the  viscidity  of  the 

mucus  stopping  up  the  ducts. 
Rheumatism,  muscular  or  acute, — Dover's  powder  is  useful. 


CATHARTICS. 

Cathartics  are  subdivided  into  Laxatives,  Simple,  Saline,  Drastic,  Hydra- 
gogue  and  Cholagogue  Purgatives.  (See  ante,  page  34). 

Laxatives. 

Sulphur.    Sulphur  Lotum,  Washed  Sulphur.     (See  page  71).     Dose,  3J-iij, 
as  a  laxative. 

Manna, — the  concrete  exudation  of /rajw««j  (?r««j.     Dose,  s^j-Jij.     Con- 
tains Mannite,  a  sugar ;  also  a  Resin,  probably  the  laxative  principle. 

Tamarindus,  Tamarind, — the  preserved  pulp  of  the  fruit  of  Tamarindus 
Jndica,    Used  in  Confectio  Senna.    Dose,  indefinite. 
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Magnesii  Carbonas,  Carbonate  of  Magnesium, — Dose,  5J-^j.     A  mild 
laxative  and  antacid,  but  if  long  used  it  may  form  intestinal  concretions. 
Mistura  MagnesuB  et  AsafaticUEt   Dewees'   Carminative, — ^for  flatulent 
colic  and  diarrhoea  of  infants, — Dose,  gtt.  xx-^^j  as  per  age.     Has 
Mag.  Carb.  5,  Tinct  Asaf.  7,  Tinct  Opii  i.  Sugar  10,  Water  77. 

Oleum  Ricini,  Castor  Oil — ^is  a  laxative  in  small  doses,  (3J),  though 
classed  with  the  simple  purgatives.  (See  below).  Also  all  the  Simple 
Purgatives  in  minimum  doses. 

Fruits  of  various  kinds, — ^particularly  Figs,  Prunes,  Stewed  Apples,  Rasp- 
berries and  Strawberries, — many  of  which  act  through  the  mechanical  stimu- 
lation of  intestinal  peristalsis  by  their  small,  indigestible  seeds. 

Simple  Purgatives. 

Senna, — the  leaflets  of  Cassia  acutifolia  and  Cassia  elongata.  Contains  a 
glucoside,  named  Cathartic  Acid,  which  is  probably  the  active  principle ; 
also  Sennacroly  Sennapicrin,  bitter  principles,  Catharto-mannite,  a  sugar; 
and  a  peculiar  colloid  body. 

Extractum  Senna  Fluidum^  Dose,  ^ ss.  Syr&pus  Senna,  ^'y- ^ j* 

Confectio  Senna,  Tamar-Indien,  Tropical  Fruit- Laxative,  3J-iv. 
Infusum  Senna  Compositum,  Black  Draught,  §j-iv.    Contains  in  100 

parts,  Senna  6,  Manna  12,  Magnesii  Sulphas  12,  Fennel  2. 
Senna  is  a  constituent  also  of  the  Pidvis  Glycyrrhiza  Compositus,  of 
which  it  forms  18  per  cent.,  with  Liquorice  16,  Fennel  8,  Sulphur  8, 
and  Sugar  50  parts,  all  triturated  together.    Dose,  3J~§ss. 

Rheum,  Rhubarb, — the  root  of  Rheum  officinale.  Contains  Phaoretin,  a 
purgative  resin ; — also  Chrysophanic,  Rheo-tannic  and  Rheutnic  Acids,  and 
the  glucoside  Chrysophan, 

Extractum  Rhei,  gr.  x-xv.  Extr,  Rhei  Fl.,  .^ss-ij. 

Pilula  Rhei,  i-iij.  Pilula  Rhei  Composita,  ij-4v* 

A]o€,  Aloes, — the  inspissated  juice  of  the  leaves  of  Aloi  socotrina.     Con- 
tains Soaloln,  also  a  Resin  and  a  Volatile  OiL      Al<nn  is  the  principle  com- 
mon to  all  varieties  of  the  plant,  and  official  in  the  B.  P. 
Aloi  Purificata,  gr.  j-v.  Pilula  Alois,  pills  j-v. 

Pilula  Aloes  et  Asafaetida,  ij-v.         Extr,  Aloes  Aquosum,  gr.  ss-^.  yj. 
Tinctura  Alo?s,  ^ss-gj.  Tinct.  Alois  et  Myrrha,  S^ss-ij. 

Oleum  Ricini,  Castor  Oil, — a  fixed  oil  expressed  from  the  seeds  of  Ricinus 
communis, — Dose  jj-jj-  The  purer  it  is  the  less  purgative.  Contains 
Palmitic  and  Ricinoleic  acids.  The  seeds  also  contain  a  non-purgative  alka- 
loid, Ricinine;  and  an  acid,  drastic  principle.  Castor  Oil  is  a  constituent 
of  Linimentum  Sinapis  Compositum,  and  Collodion  Flexile. 
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*  Cascara  Sag^'ada,  Sacred  Bark, — ^is  the  bark  of  the  California  buckthorn, 
Rhatnnus  Purshianay  a  small  tree  of  the  nat.  ord  Rhamnacese.  It  con- 
tains several  Resinoids^  which  are  supposed  to  be  derived  from  Chrysophanic 
Acid;  also  much  tannin,  and  a  volatile  oil,  etc. 

*  Extractum  Ccucaree  Sagradtg,  (B.  P.), — Dose  gr.  ij-x. 

*Extractum  Cascara  Sa^ada  Fluidum^  (B.  P.), — Dose,  ^ss-ij. 

Frangula,  Buckthorn, — is  the  bark,  collected  at  least  one  year  before  being 
used,  of  Rhamnus  Frangula^  or  Alder  buckthorn,  a  European  shrub 
of  the  nat.  ord.  Rhamnacese.  It  contains  a  cathartic  principle,  named 
Franguliny  or  Rhamnoxanthin,  insoluble  in  water,  and  but  sparingly  so  in 
alcohol  or  ether,  and  thought  to  be  identical  with  Cathartic  Acid,  the  active 
principle  of  Senna. 
Extractum  Frangula  Fluidum, — Dose,  ^ss-ij. 

Saline  Purgatives. 

Magnesium  Salts.    The  chief  ones  are  the  following, — 
Magnesii  Sulphas,  Epsom  Salts, — Dose,  3J-3J.    Is  very  soluble. 
Magnesii  Citras  Granulatus, — Dose  §  ss-j,  drank  effervescing. 

Potassium  Salts.    The  principal  ones  are — 
Potassii  et  Sodii  Tartras,  Rochelle  Salt, — Dose,  gr.  xx-g  ss.     (See  page  65). 

Pulvis  Effervescens  Compositus,  Seidlitz  Powder, — (See  page  66.) 
Potassii  Tartras,  Tartrate  of  Potassium, — Dose,  3  ij-iv. — Very  soluble. 
Potassii  Eitartras,  Cream  of  Tartar, — Dose,  5  ij-iv,  sparingly  soluble  in 

water,  insoluble  in  alcohol.    Is  diuretic,  in  doses  of  3  ss-j. 
Potassii  Su/pAas,  Sulphate  of  Potassium, — Dose,  gr.  xv-^j. 

Sodium  Salts.    Those  generally  employed  are  as  follows : — 
Sodii  Sulphas,  Glauber's  Salt, — Dose,  gij-^j.    Soluble  in  water. 
Sodii  /%£?jr/^aj.  Phosphate  of  Sodium, — Dose,  3ij-3j>^  *  purgative;  gr. 
xx-xl  as  an  alterative.     Has  some  pronounced  cholagogue  action,  especially 
on  children  in  3  to  lo-grain  doses.    Acts  gently,  and  has  little  or  no  taste. 

Drastic  Purgatives. 

Jalapa,  Jalap, — the  tuberous  root  of  Exogonium  purga.  Contains  Convolvulin 
or  Jalapin,  one  of  two  Resins,  and  the  most  purgative ;  besides  various 
secondary  products. 

Abstr actum  Jalapa,  Dose,  gr.  j-iij.    Resina  Jalapa,  Dose,  gr.  ij-v. 
Pulvis  Jalapa  Compositus,  Dose,  gr.  x-^j; — contains  Pot.  Bitartrate, 
65  per  cent. 
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Scammonium,  Scammony, — a  resinous  exudation  from  the  root  of  Convol- 
vulus Scammonia,  Contains  a  Resin,  which  consists  chiefly  of  Jalapin^ 
differing  from  the  Convolvulin  or  Jalapin  of  Jalap,  in  that  it  is  soluble  in 
ether,  while  the  latter  is  not. 

Resina  Scammoniu  Resin  of  Scammony, — Dose,  gr.  v-x.    Is  a  constitu- 
ent of  the  Compound  Extract  of  Colocynth.     (See  below). 

Oleum  Tiglii,  Croton  Oil, — a  fixed  oil  expressed  from  the  seeds  of  Croton 
tiglium.  Contains  several  fatty  and  volatile  acids,  one  of  which  is  called 
Tiglinic  Addy  another  Crotonic  Add. 

Oleum  Tigliiy  gtt.  |^-gtt.  ij,  in  pill  of  bread-crumb. 

Cambogia,  Gamboge, — a  gum-resin  from  Garcinia  Hanburii^  from  Siam. 
Pilula  Cathartica  ComposiUt^  Compound  Cathartic  PilL      (See  under 
Colocynth,  below), 

Colocynthis,  Colocynth, — the  fruit   of   Citrullus  Colocynthis,  the   "bitter 
cucumber,"    a  vine  of   the  nat.  ord.  Cucurbitacese,  which  also  includes 
Ecballium  ElaUrium^  Cucurbita  Pepo,  and  Bryonia  alba,     (See  below). 
Coloc3nQth  contains  an  active,  purgative  glucoside,  Colocynthin  ; — also  Colo- 
cynihitine^  which  is  soluble  in  ether,  insoluble  in  water,  and  not  purgative. 
Extractum  ColocynthidiSy — Dose  gr.  j-v.     Not  used  alone. 
Extractum  Colocynthidis  Compositum,  Compound  Extract  of  Colocynth, 
— ^has  of  the  Extract  i6.  Aloes  50,  Cardamom  6,  Resin  of  Scammony 
14,  Soap  14,  and  Alcohol  10  parts.     Dose,  gr.  v-x. 
Pilula  Catharticee  Compositegy  Compound  Cathartic  Pills,— each  has  of 
the  preceding  gr.  j  ^y,  Abst.  of  Jalap  gr.  j.  Calomel  gr.  j,  and  Gam- 
boge gr.  J.     Dose,  j-iij  pills. 

Elaterinum,  Elaterin, — a  neutral  principle  from  Elaterium,  a  substance 
deposited  by  the  juice  of  the  fruit  of  Ecballium  Elaterium^  the  "  squirting 
cucumber,**  nat.  ord.  Cucurbitacese.  (See  above).  Dose,  gr.  -f^-^t  ui  pill 
or  trituration. 

Trituratio  Elaterinit  Trituration  of  Elaterin, — 10  per  cent.,  with  Sugar 
of  Milk.  Dose,  gr.  ss-j.  The  corresponding  preparation  in  the  Brit 
Phar.  is  the  Pulvis  Elaterini  ComposUus,  which  has  I  part  of  Elaterin 
to  39  of  Sugar  of  Milk ;  its  dose  being  gr.  j-v. 

Cholagogue  Purgatives. 

Podophyllum,  May-apple, — the  rhizome  and  rootlets  of  Podophyllum  pelta- 
turn.  Contains  the  alkaloid  Berberine^  and  two  Resins,  both  purgative. 
Podophyllin  is  an  eclectic  name  for  the  Resina. 

Abstractum  Podophyllin  gr.  J-j.  Resina  Podophylli^  gr.  J-j, 

Extractum  Podophylli,  gr.  v-x.  Extr.  Podophylli  Fl.,  n\,v-xxx. 
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Leptandra,  Culver's  Root, — the  rhizome  and  rootlets  of  Leptandra  Virginica, 
Contains  a  Resin,  and  a  crystalline  principle.  The  Leptandrin  of  the  shops 
is  an  impure  resin. 

Extractum  Leptandra  Fluidum^ — Dose  T»\,xx-3J. 

Iris,  Blue  Flag, — the  rhizome  and  rootlets  of  Iris  versicolor.  The  Iridin  of 
the  shops  is  an  impure  oleo-resin. 

Extractum  Iridis  Fluidum^ — Dose  T»\,xx-^j. 
Extractum  Iridisy — Dose  gr.  ij-v,  *Iridin^ — Dose  gr.  j-iij. 

Euonymus,  Wahoo, — the  bark  of  Euonymus  atropurpureus.  Contains  a 
bitter  principle,  named  Euonymin,  also  Resins,  an  Oil,  etc. 

Extractum  Euonymi, — Dose  gr.  j-v. 

Hydrarg3rri  Chloridum  Mite,  Calomel, — Dose  gr.  j-gr.  x.    (See  page  75). 

Hydrargyrum  cum  Creta,  Gray  Powder, — Dose  gr.  ss-gr.  iv.    (See  p.  76). 

Massa  Hydrarg3rri,  Blue  Mass,  Blue  Pill, — Dose,  gr.  ij-x,     (See  page  77). 

Alois,  Rhubarb,  Jalap y  Scammony,  Sodium  Sulphate  and  Phosphate,  and  many 
other  hepatic  stimulants,  may  be  classed  with  the  cholagogue  purgatives : — 
as  also  all  cathartics  which  act  upon  the  duodenum,  and  prevent  the  absorp- 
tion of  the  once-secreted  bile ; — such  being  Baptisin,  Colocynth,  etc. 

Actions  of  the  various  Cathartics.  The  Laxatives  simply  relax  and 
unload  the  intestinal  canal,  without  causing  active  purgation,  or  increase  of 
the  intestinal  secretions.  Saline  Purgatives  produce  watery  stools,  by  increas- 
ing secretion  and  stimulating  peristalsis.  Drastic  Purgatives  cause  violent 
action  of  the  bowels,  in  large  doses  setting  up  enteritis  and  symptoms  of  irri- 
tant poisoning.  Those  which  excite  a  copious  flow  from  the  intestinal  mucous 
membrane  are  called  Hydragogue  Purgatives,  some  of  which  belong  to  the 
drastic  group  (Elaterium,  Gamboge),  and  some  to  the  saline  (Potassium  Bitar- 
trate).  Cholagogue  Purgatives  are  those  which  remove  bile  from  the  body, 
chiefly  by  causing  increased  peristalsis  of  the  duodenum,  and  thus  preventing 
the  reabsorption  of  the  bile  therein.  The  Mercurial  Purgatives  are  now 
believed  not  to  affect  the  secretion  of  bile,  but  they  markedly  stimulate  the 
excrementitious  glands  situated  in  the  lower  part  of  the  ileum. 

Therapeutics.  Cathartics  are  indicated  for  the  purposes  of — unloading 
the  bowels  of  fecal  matter  or  offending  materials, — depletion  of  the  vascular 
system  in  many  d^sezscs,— promotion  of  absorption  in  general  dropsy,  ascites, 
etc. — revulsion  in  inflammation  of  the  brain,  etc., — elimination  of  the  products 
of  the  retrograde  metamorphosis, — ^lowering  of  the  temperature  in  fever, — 
lowering  of  the  blood-pressure, — and  excitation  of  the  pelvic  circulation.  For 
the  last  purpose  Alo€  is  the  only  agent  used.     Castor  Oil  is  much  used,  and 
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abused,  especially  in  the  puerperal  state,  where  it  is  very  apt  to  produce  hem- 
orrhoids. The  leaves  of  the  plant  applied  to  the  breasts,  as  a  poultice,  are 
said  to  promote  the  secretion  of  milk.  Croton  Oilj  though  a  powerfully  drastic 
agent.  Is  one  of  the  most  manageable  and  easily  administered  purgatives,  by 
reason  of  the  smallness  of  the  dose  required.  [The  various  agents,  enumerated 
under  this  title,  have  other  actions  and  uses  besides  that  of  catharsis,  but  the 
limitations  of  this  volume  prevent  their  discussion.  Two,  which  seem  to  merit 
separate  consideration,  are  Bryonia  and  Baptisia,  which  are  described  in  the 
following  pages.] 

BRYONIA,— Bryony. 

Source  and  Composition.  The  root  of  Bryonia  alba  and  of  Bryonia 
dioica^  European  perennial  vines  of  the  nat  ord.  Cucurbitacese.  (See  above, 
under  Colocynthis).  Its  active  principle  is  the  bitter  glucoside  Bryonin, 
Dose  of  the  root,  gr.  v-x. 

Preparations.    Only  one  is  official,  viz. — 
Tinctura  Bryonia^ — Bryonia-root  I,  Alcohol  9.    Dose,  tiypc-^ij. 
*Bryonini  as  a  drastic  purgative,  gr.  \^,    Poisonous  in  dose  of  gr.  iij-iv. 

Physiological  Actions.  Bryonia  is  violently  irritant  to  the  mucous  and 
serous  membranes;  taken  internally  it  has  caused  fatal  gastritis  and  enteritis; 
introduced  into  the  pleura  it  has  produced  fatal  pleurisy  with  fibrinous  effusion. 
It  is  a  drastic  purgative,  a  powerful  diuretic,  and  very  depressant  to  the  heart 
It  produces  cerebral,  hepatic  and  renal  congestion,  with  bilious  s3rmptoms, 
(even  severe  jaundice,)  and  vesical  tenesmus. 

Therapeutics.  Bryonia  was  formerly  used  as  a  hydragogue  cathartic,  but 
in  that  respect"  it  is  now  superseded  by  Jalap.  By  many  practitioners  it  is 
highly  praised  in  the  second  stage  of  serous  inflammations,  to  limit  the  extent 
of  the  effusion  and  to  promote  its  absorption.  For  this,  small  repeated  doses 
are  required.  In — 
Pleuritis  and  Pericarditis^ — it  is  useful,  (after  Aconite  has  reduced  the 

pyrexia,)  to  check  the  effusion  and  aid  its  absorption. 
Rheumatism^ — ^for  the  painful  and  stiff  joints,  after  their  swelling  has  been 

reduced  by  other  measures. 
Headaches^  of  "  bilious  "  t3rpe,  with  vomiting, — ^it  is  an  efficient  remedy. 
Dropsies^ — an  infusion  of  Bryonia  will  remove  the  accumulated  fluid,  by  its 

cathartic  and  diuretic  action. 
Epilepsy t  Mania  and  Hysteria^ — Bryonia  is  of  ancient  repute. 
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♦BAPTISIA,— WUd  Indigo. 

Source  and  Composition.  The  root-bark  of  the  indigenous  plant  Baptisia 
Hnctoria,  or  Wild  Indigo,  a  member  of  the  nat.  ord.  L^^uminosae.  It  contains 
an  alkaloid  and  a  resin,  neither  of  which  have  been  examined  critically. 
Baptisin,  so-called,  is  an  impure  resinoid,  obtained  by  precipitation  from  the 
alcoholic  extract. 

Preparations. 
*Extractum  Baptisia^  Extract  of  Baptisia, — Dose,  gr.  j-x. 
*Extractum  Baptisia  Fluidum,  Fluid  Extract  of  Baptisia, — Dose,  n\^ij-xx. 
*Tinctura  Baptisia,  Tincture  of  Baptisia, — Dose,  n\^v-xxx. 
*Baptisinum,  Baptisin,— the  resinoid.    Dose,  gr.  j-v, 

Ph3rsiological  Action.  Baptisia,  in  full  doses,  is  an  energetic  emeto- 
cathartic,  and  may  excite  severe  inflammation  of  the  gastro-enteric  mucous 
membrane.  Its  taste  is  acrid  and  bitter;  and  in  small  doses  it  acts  as  a 
cholagogue  laxative.  Having  decided  power  as  a  hepatic  stimulant,  thus 
promoting  the  secretion  of  bile ; — and  also  increasing,  as  it  does,  the  peristaltic 
action  of  the  small  intestine,  and  the  secretions  of  the  intestinal  glands,  thereby 
preventing  the  reabsorption  of  bile,  through  the  entero-hepatic  circulation,  by 
sweeping  it  onward, — Baptisia  has  all  the  qualities  necessary  for  an  efiicient 
cholagogue.  It  has  considerable  power  as  an  antiseptic,  and  also  as  an 
alterative  vulnerary. 

Therapeutics.    The  use  of  Baptisia  in  medicine  is  based  chiefly  on  its 
cholagogue  and  alterative  actions.    It  may  be  employed  both  locally  and 
internally.     In — 
Gangrenous  Ulcers  and  Sores,  also  in  obstinate  wounds  and  ulcers, — ^it  is  an 

excellent  application,  either  in  decoction  or  as  a  poultice. 
Xintf  Fevers  form  its  chief  field  as  an  internal  remedy, — especially  in  the  first 

stage  of  typhoid,  and  in  those  continued  fevers  of  no  particular  type,  but 

usually  considered  mild  cases  of  typhoid,  or  ** gastric  fever**  by  the  laity. 

In  these  affections,  drop  doses  of  a  fresh  tincture  hourly,  have  proven  of 

signal  benefit. 
J*everish  Colds  of  aged  people,  and  in  incipient  febrile  conditions,  where  the 

tongue  is  coated,  and  there  is  a  sensation  of  sinking  at  the  stomach,  with 

entire  anorexia, — Baptisia  does  good  service,— cleaning  the  tongue  and 

restoring  the  appetite. 
Jlectic  Fever  of  phthisis, — ^it  is  reported  to  be  of  service  in  reducing  the  febrile 

movement. 
Variola^  Epidemic  Dysentery,  Scarlet  Fever,  and  Typhus,  are  diseases  in 

which  Baptisia  has  been  employed  with  benefit. 

14 
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.  ANTHELMINTICS. 

Santonica,  Levant  Wonnseed, — the  unexpanded  flower-heads  of  Artemisia 
maritima.    Contains  Santonin^  a  crystalline  neutral  principle. 
Santoninum,  Santonin — ^Dose,  gr.  X~^>  ^^  P^'  *S®>  ^**^  CalomeL 
Trochisci  Sodii  Santoninatis,     E^ch  troche  contains  one  grain  of  the 
Santoninate  of  Sodium.    Dose,  ij-x,  as  per  age. 

Chenopodium,  American  Wormseed, — the  firuit  of  Chen,  ambrosioides. 
Oleum  Chenopodii^  gtt.  y~xv,  thrice  daily,  then  a  cathartic 

Spigelia,  Pinkroot, — the  root  of  Spigelia  marilandica.    Contains  a  Bitter 
Principle,  a  Volatile  Oil,  Tannic  and  Gallic  Acids. 
Extractum  Spigelia  Fluidum, — Dose,  lT\^x-  3  ij,  as  per  age. 

Aspidium,  Filix-mas,  Male  Fern, — the  rhizome  oiAspidiumfilix-mas  a,ndAspi- 
dium  marginale.    Contains  Filicic  Acid,  a  green,  fatty  Oil,  a  Volatile  Oil,  etc. 
Oleoresina  Aspidii, — Dose,  TV\,v- !:^  j.     ^  iss  caused  death. 

Granatum,  Pom^ranate, — ^the  bark  of  the  root  of  Punica  granatum.  Con- 
tains Punico-tannic  Acid  in  large  quantity,  and  an  active  liquid  alkaloid, 
Pelletierine, 

*Decoctum  Granati  ( S'j  *^  Qi)»  5^  every  hour,  up  to  Oj. 

*Pelletierifia  Tannas, — Dose,  gr.  ss-j,  followed  by  a  cathartic. 

Brayera,  Kousso, — the  female  inflorescence  of  B.  anthelminlica.  Contains 
IToussin,  a  principle,  which  by  itself  seems  inert. 

Extractum  Brayerce  Fluidum, — Dose,  ^  ss  in  water. 

Infusum  Brayera, — ^strength,  6  per  cent    Dose,  J  iv-viij  or  more. 

Terebinthina,  Turpentine  (see  page  214), — Dose,  S^^S^  ®^  ^®  OiL  It 
should  be  combined  with  a  purgative,  as  Castor  Oil. 

Kamala,  Rottlera, — the  glands  and  hairs  from  the  capsules  of  Mallohu 
Philippinensis.     Dose,  3  j-  5  iij. 

Pepo,  Pumpkin  seed,~the  seeds  of  Cucurbita  pepo.  Dose,  ^ij  in  emulsion, 
or  three  half.  ^  doses  of  the  Expressed  Oil,  followed  by  a  cathartic. 

Quassia,  Aloe,  also  Carbolic  Acid,  gr.  xx  ad  Oj  aquse, — as  injections 
against  the  Oxyurus  Vermicularis  (thread- worm). 

The  Anthelmintics  used  against  the  Ascaris  Lumbricoides  (ronnd-worm) 
are  Santonin,  Chenopodium,  and  Spigelia;  ~ those  against  the  Oxyurus  Verfni- 
cularis  (thread- worm)  are  the  same,  aided  by  injections  of  weak  decoctions  of 
Quassia  or  Aloe,  or  of  Carbolic  Acid,  gr.  xx  ad  Oj  aquae ; — those  against  the  Tsenije 
(tape- worms)  are  Aspidium,  Granatum,  Brayera,  Kamala,  Pepo,  and  Turpentine. 
Chloroform  is  sometimes  used  as  a  tsenia-fuge,  and  with  very  great  success,  in 
3  j  doses  in  3  j  of  mucilage,  for  an  adult,  followed  by  J  j  of  Castor  Oil. 
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DIURETICS. 

Refrigerant  Diuretics. 

Potassium  Salts,  (See  page  64), — especially  the  Acetate,  Bitartrate,  Car- 
bonate, Citrate,  Chlorate  and  Nitrate.    They  should  be  largely  diluted  with 
water,  that  fluid  of  itself  having  very  considerable  diuretic  power. 
Potassii  Acetoiy  Acetate  of  Potassium, — Dose,  gr.  x-xxx. 

Hydragogue  Diuretics. 

Spiritus  Atheris  Nitrosi,  Spirit  of  Nitrous  Ether,  Sweet  Spirit  of  Nitre, — 
(See  page  136); — is  diuretic  in  a  dose  of  ^ij-iv,  but  is  generally  employed 
as  an  adjuvant  to  more  powerful  agents  of  the  same  class. 
MUtura  Glycyrrhiza  Composita^ — has  3  per  cent,  of  it. 
Digitalis,  Foxglove,  (See  page  102), — as  a  diuretic,  gr.  iij  of  the  powdered 
drug  daily,  in  divided  doses,  increased  by  a  grain  daily.  The  infusion  or 
tincture  may  be  used  in  corresponding  doses.  A  poultice  of  §  j  of  the  fresh 
leaves,  over  the  abdomen,  for  eight  hours,  will  also  be  sufficient. 

Infusum  Digitalis^  Infusion  of  Digitalis, — Dose,  ^  ss-j,  twice  daily. 

Scilla,  Squill,  (See  page  1 11), — Dose  of  the  powdered  drug,  gr.  j-iij. 
Ttnctura  Scilla^  Dose,  n\^v-xxx.    Acetum  Scilla ^  Dose,  T»\,x-5J. 
Scoparius,  Broom,  (See  page  109), — also  its  B\]s.9\o\d: Sparteine, 
*Decocium  Scoparii,  ( §j  to  the  pint), — Dose,  ^ j  every  3  hours. 
*Sparteina  Sulphas,  Sulphate  of  Sparteine, — Dose,  as  a  diuretic,  gr.  j-iij, 
thrice  daily ;  for  cardiac  action,  gr.  ^^-\. 
*Strophanthu8,  (See  page  105), — Dose,  of  the  tincture  (i  in  20)  n^v-x,  or 

n\;ss-ij,  frequently  repeated;  of  Strophanthine  gr.  xio~A* 
Cimicifuga,  (See  page  107), — Dose,  of  the  tincture,  n^xv-^j. 
^Convallaria,  (See  page  108), — Dose  of  the  infusion,  ^ss-ij. 
^Cocaine,  (See  page  124), — Dose  of  the  Hydrochlorate,  gr.  >i-X' 
Caffeine,  (See  page  126), — the  Citrate  in  doses  of  gr.  v. 
Hydrargyrum,  (See  page  76).    The  Mild  Chloride  a  very  efficient  diuretic, 
especially  in  cardiac  affections;  dose,  gr.  ss-j.     The  Hydrarg.  cum  creta, 
with  Pulv.  Digitalis  and  Pulv.  Scillae,  gr.  j  of  each,  in  pill  thrice  daily,  a 
classical  and  efficient  diuretic. 

Stimulant  Diuretics. 

Ap6cynum,  Canadian  Hemp, — the  root  of  Apocynum  canndbinum.  Is  a 
valuable  diuretic  in  doses  of  gr.  xv;  in  larger  doses  it  is  a  hydragogue 
cathartic  and  an  emetic.  It  has  been  used  with  benefit  in  anasarca  and  ascites. 
The  active  principle,  Apocynin^  is  a  good  expectorant  in  jl^  to  ^  grain  doses. 
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Buchu,  the  leaves  of  Barosma  beiulina    and  other  species  of  Barosma. 
Contains  a  Volatile  Oil,  and  perhaps  Barosmin,  a  bitter  principle. 
Extractum  Buchu  Fluidum,  T»\^x-3  j.         *  Jnfusum  Buchu^  ^  ss-ij. 

Capsicum,  Cayenne  Pepper, — the  fruit  of  Capsicum  fastigiatum,     Contidns 
Capsicirit  a  peculiar  liquid  principle ;  also  a  Volatile  Alkaloid. 
OUoresina  Capsici,  n\j-v.  Tinctura  Capsicit  ll^x-^j. 

Extractum  Capstci  Et.tTC^y-^ss,  Emplosirum  Capsici, 

Chimaphila,   Hpsissewa, — the  leaves  of  ChimaphUa  umbcllata.    Contain 
ChimaphlHn,  a  cr3rstalline  principle,  also  Arbutiriy  Tannin,  etc. 
Extractum  Chimaphilce  Fluidum, — Dose,  ^ss-^ij. 

Copaiba,  Balsam  of  Copaiba, — the  oleo-resin  of  various  species  of  Copaifera, 
Contains  a  Volatile  Oil  and  a  Resin  named  Copaibic  Acid,  Differs  from 
the  true  balsams  in  that  it  contains  no  Cinnamic  Acid, 

Massa  Copaibce^  Dose,  gr.  x-gj.      Oleum  CopaibcBy  Dose,  TT\^v- a^ss. 

Cubeba,  Cubeb, — the  unripe  fruit  of  Cubeba  officinalis.    Contains  Cubebtn^ 
a  neutral  principle,  a  Volatile  Oil  which  may  be  separated  into  Cubebene^ 
a  camphor,  and  Cubeben;  also  a  Resin  which  contains  Cubebic  Acid, 
Oleoresina  Cubeba,  lT\^v-xxx.  Oleum  Cubeba,  n\^v-xx. 

Tinctura  Cubeba,  3  ss-ij.  Trochisci  Cubeba,  j-iij. 

Extractum  Cubeba  Fluidum,  n\^v-xxx. 

*  Damiana,  Tumera  aphrodisiaca, — ^is  the  popular  aphrodisiac  now  with  the 
charlatans  who  advertise  "  manhood  restorers.*'  It  is  probably  a  stimulam 
diuretic,  a  bitter  tonic,  and,  in  sufficient  doses,  a  purgative.  Reports  vary 
much  as  to  its  aphrodisiac  powers.  Dose,  of  fluid  extract,  3J-ij,  up  to  §j 
daily.    The  leaves  of  the  plant  are  used  medicinally. 

*  Gurjun  Balsam,  Wood  Oil, — ^is  an  oleo-resin  obtained  from  incisions  in 
trees  of  the  genus  Dipterocarpus.     Its  properties  are  similar  to  those  of 
Copaiba,  but  it  is  less  diuretic  and  less  disagreeable.    It  has  been  well  used 
in  leprosy.    Dose,  TV\,x-3  ij  in  emulsion  or  capsules. 

*  Hydrangea,  Hydrangea  Arborescens, — the  root  of  this  plant  has  long  been 

used  by  the  Cherokee  Indians  in  calculous  affections,  and  is  of  decided 
utility  in  these  disorders,  promoting  the  removal  of  gravel,  relieving  pain,  etc 
Dose,  3 ss-ij,  of  fluid  extract;  of  decoction,  Jj-ij. 

Juniperus,  Juniper, — the  fruit  oijuniperus  communis.     Contains  Jurtip^rin^ 
a  non-crystalline  principle,  also  a  Volatile  Oil,  etc. 

Oleum  Juniperi,VC[y-xx,     Spiritus  Juniperi^'Dos^  3J""SJ- 

Spiritus  Juniperi  Compositus,  Gin,  Dose  3^*~SJ' 

*  Oleum  Cadini,  Oil  of  Cade,  Empyreumatic  Oil  of  Juniper, — ^locally. 
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*Kava-Kava,  root  of  Piper  methysHcum^ — is  intoxicant,  diuretic  and  motor- 
depressant.  A  moderate  dose  is  tonic  and  stimulant.  It  is  highly  recom- 
mended in  gout,  gonorrhoea,  chronic  gleet  and  obstinate  cystitis.  Dose,  of 
root  or  fluid  extract,  3  ss-j. 

^Mtmaca,  Franciscea  uniflora^ — is  advertised  as  a  purgative,  diuretic, 
emmenagogue  and  anti-syphilitic,  but  especially  as  a  remedy  for  acute  and 
chronic  rheumatbm.    Dose  of  fluid  extract,  TVtv-3  j,  several  times  a  day. 

Matico,  the  leaves  of  Artanthe  ehngata.    Contain  a  Volatile  Oil  and  a 
Resin,  also  AHantkic  Add, 
Exiractum  Matico  Fluidum^  ^ss-ij.     Tinctura  Matico^  3ss-4j. 

Pareira,  Pareira  Brava, — the  root  of  Chondodendron  tomentosum.    Contains 
Buxine,  an  alkaloidal  principle,  also  called  Cissampeline, 
Exiractum  Pareira  Fiuiduntt — Dose  ^ss-^j. 

Piper,  Black  Pepper,  the  unripe  fruit  of  Piper  nigrum.  Contains  Piperirre^ 
a  feeble  alkaloid  (official),  also  a  Resin  and  an  Essential  Oil. 

Oleoresina  Piperis^  T»\^X~J«  Piperina^  Piperine, — Dose,  gr.  j-x. 

*  Stigmata  Maydis,  Com  Silk, — ^is  diuretic,  demulcent  and  antiseptic,  and 
is  highly  recommended  in  cystitis,  as  a  mild  diuretic  in  cardiac  and  renal 
aflections,  and  as  a  corrective  of  nocturnal  incontinence  of  urine.  Dose,  of 
the  fluid  extract,  j:^  j-ij. 

Taraxacum,  Dandelion, — the  root  of  Taraxacum  Dens-leonis,  Contains 
two  principles, — Taraxacin^  bitter,  amorphous;  and  TaraxaceriUy  crystal- 
line.    The  French  call  it  "  Pissenlit." 

Exiractum  Taraxaci^  ^,  y~xxx,  Exir.  Taraxaci  Fl,^  ^J-SJ* 

Uva  Ursi,  Bear-berry, — the  leaves  of  Arciosiaphylos   Uva-^rsi,     Contain 
Tannic  and  Gallic  acids,  and  three  principles — Arbutin^  neutral,  bitter,  crys- 
talline ;  Ericolin,  bitter,  amorphous ;  and   Ursone^  neutral,  tasteless,  and 
crystalline.     Dose  of  the  powdered  leaves,  gr.  x-  3  j. 
Exiractum  Uvce  Ursi  Fluidum, — Dose,  n\^x-!5J. 

Physiological  Actions  of  Diuretics.  77ie  Refrigerant  Diuretics  modify 
rather  than  increase  the  urine,  and  exercise  a  sedative  action  upon  the  heart 
and  circulation.  Used  to  excess  they  depress  the  heart  and  impoverish  the 
blood.  Potassium  Chlorate  is  a  decided  renal  irritant,  and  should  never  be 
used  as  a  diuretic.  Hydragogue  Diuretics  increase  the  water  of  the  urine 
largely,  and  in  general  act  by  raising  arterial  pressure,  either — (a)  throughout 
the  body,  or  (b)  locally  in  the  kidneys.  This  they  accomplish  in  various  ways, 
direct  and  indirect, — increasing  the  action  of  the  heart, — contracting  the  effe- 
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rent  vessels  so  as  to  raise  the  pressure  in  the  glomeruli^ — dilating  the  afferent 
vessels,  etc.  The  Slimulant  Diuretics  are  largely  eliminated  by  the  kidneys, 
and  act  upon  the  entire  genito-urinary  mucous  membrane  by  local  irritation, 
which  in  excess  causes  inflammation,  and  symptoms  of  a  violent  character,  as 
strangury,  bloody  urine,  etc.  All  the  members  of  this  group  should  be  used 
with  great  caution. 

Therapeutics  of  Diuretics.  These  agents  are  employed  in  medicine  for 
certain  definite  purposes,  viz : — (i),  to  remove  fluid  from  the  tissues  and  ca?i« 
ties  of  the  body  in  cases  of  dropsy; — (2),  to  promote  the  elimination  of  waste- 
products  and  other  poisons  from  the  blood; — (3),  to  maintain  the  action  of  the 
kidneys; — and  (4),  to  dilute  the  urine,  and  to  alter  morbid  conditions  of  that 
excretion.  For  the  last-named  purpose,  the  best  agent  is  Distilled  Water, 
acidulated  with  CO,.  For  use  in — 
Dropsies  from  Cardiac  Disease, — the  most  efficient  diuretics  are  Digitalis  and 

its  congeners,  also  Caffetne,  Squill,  etc.,  which  act  09  the  general  vasculai 

S3rstem.    Their  action  is  always  aided  by  a  little  Massa  Hydrargyri. 
Dropsy  from  Renal  Disease, — ^Broom,  Juniper  and  Nitrous  Ether,  arc  the 

most  reliable  diuretics. 
Dropsy  from  Cirrhosi%iOf  the  Liver, — Copaiba  is  the  best  of  the   diuretics, 

when  the  kidneys  are  healthy. 
Elimination  of  Waste-products  from  the  blood, — Potassium  salts,  especially 

the  Nitrate  and  Bitartrate, — also  Juniper,  Caffeine,  etc. 
As  Adjuvants  to  Diuretics, — where  pressure  on  the  uriniferous  tubules,  or 

venous  congestion,  prevent  their  action, — ^paracentesis  abdominis,  purgation, 

cupping  over  the  loins,  and  even  venesection,  are  often  necessary  to  start 

the  action. 

TURPENTINE,  PITCH,  TAR. 

A  Turpentine  is  an  oleo-resinous  exudation,  liquid  or  concrete,— consist- 
ing of  a  Resin  combined  with  a  particular  Oil,  named  Oil  of  TurpeniirUy 
(CiqHjj), — and  procured  from  various  species  of  the  nat.  ord.  Coniferse  (cone- 
bearers).    Of  the  many  turpentines  two  only  are  official,  viz : — 

Terebinthina,  Turpentine, — a  concrete  oleo-resin  obtained  from  Ptnus  austvaiMS,  tibe 
"  yellow  pine/'  and  from  other  species  of  Pinus,  nat.  ord.  Coniferse.  Tough,  yellow^  masses, 
of  terebinthinate  odor  and  taste.  Dose,  as  a  stimulant,  antispasmodic  or  diuretic,  f^.  v-xxx ; 
— as  an  anthelmintic,  &ij-iv. 

Terebinthina  Canadensis,  Canada  Turpentine,  Balsam  of  Fir, — is  a  liquid  oleoresio, 
obtained  from  Abies  baisamgaf  the  "silver  fir"  or  "balm  of  Gilcad,"  nat.  ord.  Coniferst. 
A  viscid,  yellowish  liquid,  on  exposure  drying  into  a  transparent  mass,  completely  soluble 
in  ether,  chloroform  or  benzol.     Dose,  gr.  x-xxx. 
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Piz,  Pitch, — is  a  resinous  exudation  from  the  stem  of  certain  trees  of  the 
genera  Pinus  (Pine)  and  AbUs  (Fir  and  Spruce) ; — and  may  also  be  obtained 
by  the  evaporation  of  wood- tar.  [See  Pix  Liquida  below].  The  three  follow- 
ing varieties  are  official,  viz : — 

Pix  Burgundica,  Burgundy  Pitch, — the  prepared,  resinous  exudation  of  Abiet  excelsa^ 
Norway  spruce,  nat.  ord.  Coniferae.  Hard,  brittle,  opaque  masses,  very  fusible,  readily 
soluble  in  glacial  acetic  acid.  Used  for  plasters.  Is  composed  of  an  amorphous  Resin^ 
mixed  with  Oil  of  Turpenttn*,  and  other  isomeric  oils,  and  Abietic  Acid. 

Pix  Canadensis,  Canada  or  Hemlock  Pitch, — the  prepared,  resinous  exudation  of  Abies 
canadensis f  the  hemlock  spruce  of  the  U.  S.  and  Canada,  nat.  ord.  Coniferae.  It  is  some- 
what softer  than  the  preceding.    [For  Extract  of  Pinus  Canadensis,  see  page  87.] 

Pix  Lriquida,  Tar, — is  an  empyreumatic  oleoresin,  (a  **  bituminous  liquid,"  B.  P.), 
obtained  by  the  destructive  distillation  of  the  wood  of  Pinus  palustris,  and  of  other 
species  of  Pinus,  (nat.  ord.  Coniferae).  A  thick,  vbcid,  semi-fluid,  of  brownish-black  color, 
acid  reaction,  slightly  soluble  in  water,  soluble  in  oils,  alcohol,  and  in  solution  of  potassa  or 
soda.  It  consists  of  Pyroligneous  Acid,  methyl  alcohol,  acetic  acid,  Creasote,  toluene, 
xylene,  and  other  hydrocarbons  ;  also  oily  bodies,  especially  the  Oil  of  Tar; — and  Pyro- 
cateckin,  a  crystalline  principle,  which  gives  it  its  granular  appearance.  Dose,  gr.  x, 
several  times  daily,  up  to  2(ij  in  the  24  hours. 

Preparations  of  Turpentine,  number  3,  as  follows  : — 
Oleum  TerebinthiruE^  Oil  of  Turpentine,  Spirits  of  Turpentine, — is  a  volatile 
oil  distilled  from  Turpentine,  any  variety  furnishing  it.  Dose,  as  a  stimu- 
lant or  diuretic,  n\^v-xv,  in  emulsion,  3  to  6  times  daily ; — as  a  cathartic  or 
anthelmintic  '^  ss  or  more,  combined  with  other  cathartics.  A  little  glycerin 
and  oil  of  gaultheria  will  disguise  the  taste. 

A  thin^  colorless  liquid,  of  characteristic  odor  and  taste,  having  the  sp.  gr.  0.855  to  0.870, 
soluble  in  6  of  alcohol,  mixes  with  other  volatile  and  fixed  oils,  and  dissolves  resins,  wax, 
sulphur,  phosphorus  and  iodine.  Bromine  and  powdered  Iodine  act  violently  on  it,  and 
when  brought  into  contact  with  a  mixture  of  Nitric  and  Sulphuric  Acids  it  takes  Are. 
It  is  isomeric  with  a  number  of  volatile  oils,  has  the  formula  CjoHie — ^^t  constantly 
absorbs  oxygen  from  the  air  when  exposed,  becoming  thicker  and  less  active,  from  forma- 
tion of  resin.  It  is  a  mixture  of  several  hydrocarbons,  each  having  the  same  formula  as 
itself,  viz : — CjoHie* 

Lininuntum  Terebinthince,  Turpentine  Liniment, — ^has  35  parts  of  the  oil 
with  65  of  Resin  Cerate. 

Z.inimentum  Cantharidisy  contains  the  oil  in  the  proportion  of  85  per  cent., 
the  other  15  being  Cantharides;  making  a  very  powerful  and  unmanageable 
application  unless  closely  watched. 

Preparations  of  Tar  and  Pitch. 
Oleum  Picis  Liquidce^  Oil  of  Tar, — a  volatile  oil  distilled  from  tar,  and  con- 
taining a  great  variety  of  compounds,  including  hydrocarbons,  phenols, 
paraffin,  etc.,  among  the  phenols  being  Creasote  and  Carbolic  Acid.     Is 
used  locally  and  as  an  atomized  inhalation. 
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Syrupus  Picis  Liquida^  ^jvol^  of  Tar, — 6  per  cent.     Dose,  3  j-iv.     Is  merely 

a  sweetened  tar. water. 
Ungutntum   Picis  Liquida^  Tar  Ointment, — ^has  equal  parts  of  Tar  and 

Suet. 
EmpUstrum  Picis  BtirgundiccB,    Emplastrum  Picis  Cantidensis. 
Emplastrum  Picis  cum  Caniharide, — ^Warming  Plaster. 

Derivatives  of  Turpentine. 

Resina,  Resin,  Colophony, — b  the  residue  left  after  distilling  off  the  volatile 
oil  from  turpentine;  the  portion  of  turpentine  which  is  fixed  by  oxidation; 
consisting  in  greater  part  of  Abietic  anhydride^  K^A/!^^d' 

Cercdum  Resifue^  Resin  Cerate,  Basilicon  Ointment. 

Emplastrum  Resitugy  Resin  Plaster,  Adhesive  Plaster. 

*Terebene,  CjqH^^ — is  a  hydrocarbon  obtained  by  the  oxidation  of  oil  of 
turpentine  by  means  of  sulphuric  acid.  A  colorless  liquid,  of  hot  taste, 
soluble  in  alcohol.  Dose,  n\^v-xx  on  sugar,  or  suspended  in  §  ss  of  water 
by  the  aid  of  gr.  xx  of  light  caibonate  of  magnesium. 

*Terebinthene,  Cj^Hj^ — another  isomeric  hydrocarbon,  obtained  by  distill- 
ing oil  of  turpentine  with  an  alkali.  This  by  hydration,  is  converted  into 
Terpine,  commonly  called  "  Hydrate  of  Terpine"  instead  of  HydrcUe  of 
Tercbinthene^  a  soUd,  crystalline  body,  soluble  in  glycerin.  Acting  on  this 
by  an  acid,  we  get  an  oily  body,  named  Terpinol,  the  dose  of  which  is  gr. 
ij-v,  while  that  of  Terpine  is  gr.  v-x.  None  of  these  bodies  are  soluble  in 
water,  but  all  are  in  alcohol. 

^Sanitas, — ^is  a  dbinfecting  solution  obtained  by  the  action  of  water  apon 
oxidised  turpentine,  its  active  principle  being  Peroxide  of  Hydrogen,  It  is 
not  poisonous,  and  does  not  stain  the  linen, — two  qualities  which  strongly 
recommend  it. 

Analogues  of  Turpentine, 

♦Oleum  Pini  Sylvestris,  Oil  of  Scotch  Fir,  (B.  P.),— a  colcwless  liqtii<i 
obtained  by  distilling  the  fresh  leaves  of  Pinus  sylvestris,  nat.  ord.  Coniferae. 
Used  externally,  and  by  inhalation. 

♦Chian  Turpentine, — ^from  the  Pistacea  TerebintAus,  a  small  larch,  growixi^ 
in  Chio  and  Cyprus.     Dose,  gr.  iij-v. 

♦Venice  Turpentine, — from  the  Zarix  Europaa,  or  European  larch,  pro. 
cured  as  a  viscid  Hquid  in  Switzerland.  Is  not  the  "  Venice  Turpentine  *» 
of  commerce,  which  usually  consists  of  resin  dissolved  in  oil  of  turpentixx^. 
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*Thu8  Americanum,  Common  Frankincense,  (B.  P.), — the  concrete  tnrpen. 
tine  which  is  scraped  off  the  trunks  of  Pinus  austraiis  and  Pinus  Tada, 
SoQthera  States  of  N.  America.  An  ingredient  of  the  Emplastmm  Picis 
of  the  B.  P. 


Oleum  Succini,  Oil  of  Amber, — a  volatile  oil  obtained  by  the  destructive 
distillation  of  Amber  (Succinum),  which  is  a  fossil  resin,  occurring  in 
alluvial  deposits  in  Bohemia,  etc.,  and  thought  to  be  the  exudation  of  Pinites 
sucdnifeTy  an  extinct  coniferous  tree.     Dose,  gtt.  v-x. 

*Larici8  Cortex,  Larch  Bark,  (B.  P.), — the  bark,  deprived  of  its  outer  layer, 
of  Pinus  LariXf  the  common  larch. 
*Tinctura  Laricis^  Tincture  of  Larch,  (B.  P.).    Dose,  n\^x-xxx. 

Thuja,  Arbor  Vitae, — the  fresh  tops  of  Thuja  occidentalism  or  Arbor  Vitae,  a 
tree  of  the  nat.  ord.  Coniferse.  Contains  a  volatile  oil,  which  is  given  in 
doses  of  ll\j-v.    A  saturated  tincture  may  be  used  in  drachm-doses. 

Juniperus,  Juniper, — the  fruit  of  Juniperus  communis^  a  shrub  of  the  nat. 
ord.  Coniferse. 

OUumJunip€rifV\y-xx.  Spiriius  Juniperit — SJ-JJ* 

Spiritus  Juniperi  ComposUus^  S^M »  ^bout  equals  good  Gin. 
*Oleum  Cadinif  Oil  of  Cade, — a  tar  obtained  by  the  destructive  distilla- 
tion of  Juniper  wood,  but  of  uncertain  punty. 

Sabina,  Savine, — the  tops  of  Juniperus  Sadina,  a  shrub  of  the  nat.  ord. 
Coniferae,  resembling  Red  Cedar  {Juniperus  virginiana),  but  of  smaller 
size  and  having  larger  fruit    Dose,  gr.  v-x. 

Extraetum  Sabina  Fluidum^ — Dose,  n\^v-xv.  ^ 

Ceratum  Sabina^  Savine  Cerate, — lo  per  cent. 

Oleum  Sabina^  Oil  of  Savine, — CjqHj^, — isomeric  with  oil  of  turpentine. 
Dose,  Ti\j-v. 

Physiological  Action.    The  agents  enumerated  in  the  foregoing  list  belong 
to  the  nat.  ord.  Coniferse,  (cone-bearing),  and  resemble  each  other  very  closely 
in  their  general  actions.     The  Turpentines  are  all  diuretic,  stimulant,  antispas- 
modic^ rubefacient,  hemostatic  and  anthelmintic;  in  large  doses  irritant,  pro- 
ducing gastro-enteritis  and  ulceration  of  the  intestinal  mucous  membrane;  and 
in  toxic  dose  they  are  paralyzant  to  the  nerve- centers  in  the  cerebrum,  cord 
and  medulla.     Externally  applied  they  are  rubefacient,  and  highly  antiseptic. 
Their  virtues  are  wholly  due  to  their  volatile  oil,  the  Oil  of  Turpentine^  which 
is  extremely  active.    Its  vapor  inhaled  causes  nasal  and  bronchial  irritation, 
headache,  and  perhaps  bloody  urine  and  strangury,  sneezing,  a  tight  sensation 
al>out  the  eyes  and  dyspnoea.     In  small  doses  internally,  it  stimulates  the  vaso- 
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motor  centres,  causing  a  rise  of  arterial  tension; — but  lai^er  doses  paralyze  the 
same  and  lower  the  blood-pressure  accordingly;  affecting  the  nerve-centres  in 
the  cerebrum*  spinal  cord  and  medulla,  in  the  order  stated,  causing  diminutioD 
of  voluntary  movement,  then  lowered  reflex  action,  and  lastly  slowed  respi- 
ration. It  is  excreted  by  the  various  channels  of  elimination,  especially  by  the 
kidneys  and  the  lungs,  which  are  stimulated  to  increased  action  by  small  doses; 
but  after  large  ones  the  kidneys  suffer  particularly,  the  urine  being  suppressed, 
pain  in  the  lumbar  region,  burning  in  the  urethra,  hematuria  and  strangury. 

Tar  resembles  the  turpentines  in  its  action,  and  as  it  contains  both  Creasote 
and  Carbolic  Acid,  it  has  some  qualities  which  are  referable  thereto.  Pitch 
is  a  cutaneous  stimulant.  Thuja  and  Saving  are  irritant  and  may  produce 
abortion,  their  oils  bemg  frequently  used  for  that  purpose.  Savine  is  supposed 
to  congest  the  pelvic  viscera  in  women.  Jumper  is  a  stimulant  diuretic  of 
considerable  activity  in  disease,  but  does  not  seem  to  increase  the  flow  of  urine 
in  health.  Its  oil  acts  similarly  to  turpentine,  but  is  more  efficient  upon  the 
kidneys. 

Therapeutics.    The  external  uses  of  these  agents  will  be  considered  under 
the  title  "Rubefacients"  further  on.    Internally,  they  have  many  applica- 
tions; but,  on  account  of  their  great  activity  as  internal  remedies,  they  are  not 
very  manageable,  and  hence  are  not  \>opular  medicines.     In — 
Hemorrhages  from  the  mucous  membranes,  as  that  of  the  intestines  in  tjrphoid 
fever, — Oil  of  Turpentine  is  a  very  efficient  hemostatic,  in  doses  of  T»\,x-3J 
every  hour  or  two,  and  the  action  carefully  watched. 
Phosphorus  Poisoning^ — the  oldest  Oil  of  Turpentine,  (containing  ozone),  is 
an  efficient  antidote,  preventing  the  formation  of  phosphoric  acid,  and  con- 
verting the  phosphorus  into  an  insoluble  substance  resembling  spermaceti 
The  new  oil  is  useless. 
Hysterical  Affections, — Turpentine  is  an  efficient  antispasmodic,  especially 

when  used  in  combination  with  Ether  (i  part  to  3). 
Tape-worm^ — Oil  of  Turpentine  is  an  efficient  taeniafuge,  if  given  in  large 
doses  (,^  j-ij)>  with  Castor  Oil  to  insure  its  rapid  passage  through  the  intes- 
tinal canal,  in  order  that  it  may  not  be  absorbed. 
Septic  Fevers,  as  puerperal,  erysipelas,  etc.,  also  in  yellow  fever,  and  pneUf 
monia, — Oil  of  Turpentine  is  a  valuable  stimulant  to  the  cardiac  and  vaso* 
motor  centres. 
Pulmonary  Affections,  such  as  bronchitis,  acute  and  chronic ;  laryngitis,  emphf* 
sema,  phthisis  with  tendency  to  hemorrhage,  etc., — Turpentine,  Terpin^ 
•    Terebene,  and  Tar,  are  very  useful  agents,  being  employed  by  inhalation 
well  as  internally,  as  stimulating  expectorants  and  antiseptics. 
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Dropsy t — Juniper  as  a  diuretic,  cautiously  when  kidneys  are  diseased,  and 
generally  combined  with  other  diuretics. 

Ammorrhoeay — ^Thuja  and  Savine  are  used  as  emmenagogues,  e^>ecially  the 
latter  agent,  which  is  by  some  authorities  considered  to  be  the  most  powerful 
and  at  the  same  time  the  safest  emmenagogue  in  the  whole  materia  medica. 
(PhUlipsj. 

Papillomata  in  general  are  specifically  controlled  by  Thuja,  especially  warts 
having  a  narrow  base  and  a  pendulous  body ;  a  strong  tincture  being  applied 
locally,  and  used  internally,  in  five-drop  doses  twice  daily,  at  the  same  time. 


EMMENAGOGUES. 

Aloe,  Alo€s  (See  page  204), — is  a  purgative  emmenagogue. 

Ferrum,  Iron  (See  page  53  ei  seq.\ — is  used  as  a  tonic  emmenagogue. 

Cantharis,  Cantharides,  Spanish  Flies, — the  insect  Cantharis  vesicatoria, 
(See  under  next  title.  Rubefacients,  etc.) 

Sabina,  Savine, — the  tops  of  Juniperus  Sabma.     (See  page  217.) 
Oleum  Sabina^  Oil  of  Savine, — TT\j-v. 

Ruta,  Rue, — leaves  of  Ruta  graveolens.     Oleum  Ruta^  TlVJ-v. 

♦Polygonum  Hydropiperoides,  Water-pepper.    Fluid  Extr,^  ^x-3  j. 

*Petroselinum,  Parsley, — contains  a  liquid  principle,  named  Apiol^  which  is 
used  in  France  as  a  remedy  for  intermittents  and  the  amenorrhoea  of  anaemia, 
in  one  dose  of  gr.  xv.  As  sold  here  it  is  generally  inert  as  an  emmenagc^e, 
but  very  active  as  an  article  of  commerce. 

Thuja, — the  tops  of  Thuja  occidentalism — (See  ante^  page  5 17), — Dose,  TT\j-v 
of  the  Oil,  thrice  daily. 

Caulophyllum,  Blue  Cohosh, — is  the  rhizome  and  rootlets  of  Caulophyllum 
thalictroidesy  an  indigenous  plant,  known  to  the  Indians  as  <*  squaw-root.*' 
It  is  said  to  produce  intermittent  contractions  of  the  gravid  uterus,  and  to 
have  diuretic,  emmenagogue  and  anti-spasmodic  powers.  It  is  highly  recom- 
mended in  rheumatism  of  the  hands  and  fingers,  spasmodic  dysmenorrhcea, 
and  pain  about  the  uterine  region.  Dose,  gr.  v-xx.  Caulophyllin  is  an 
impure  resin. 

Pulsatilla, — the  herb  of  Anemone  Pulsatilla ^  etc., — ^in  5-drop  doses  of  a  green 
tincture,  (i  in  2)  made  as  per  directions  for  Tinct.  Herb.  Recent.  (U.  S.  P.) 
See  a»/^,  page  163. 

Viburnum,  the  bark  of  V,  Prunifolium^  Sloe  or  Black  Haw, — is  said  to  be 
a  sedative  and  tonic  to  the  uterine  and  ovarian  nerve-centres.    It  is  used  as 
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an  and* abortive,  and  in  uterine  congefftion,  ovarian  irritation,  irr^ular  men- 
stmation  with  dysmenorrhoea  and  menorrhagia.  The  fluid  extract  is  ofikial, 
and  may  be  given  in  doses  of  Ti\,xx-^j,  with  aromatics,  nervous  sedatives, 
Cannabis  Indica  or  Morphine.  Viburnum  Opulus  is  highly  valued  by  those 
who  have  used  it  as  a  remedy  for  uterine  and  other  abdominal  pdns.  Its 
preparations  are  used  in  the  same  doses  as  the  others.  Though  not  generally 
classed  among  emmenagogues,  being  rather  uterine  sedatives,  these  agents 
often  promote  the  menstrual  flow  by  relieving  pain  and  irritation  of  the 
ovaries  at  the  period. 

Tanacetum,  Tansy, — the  leaves  and  tops  of  Tanacetum  vulgar e. 

Oleum  Tanaceti,  Oil  of  Tansy, — Dose,  TT\j-iij. 

*In/usi  Tanaceti^  Tansy  Tea,^ — ^  j  ad  Oj.     Dose,  ^j-ij. 
Hedeoma,  Pennyroyal, — leaves  and  tops  of  Hedeoma  puUgioides. 

Oleum  Hedeoma^  Oil  of  Pennyroyal,— Dose,  TT\j-v. 

Origanum,  Wild  Marjoram, — the  plant  Origanum  vulgare. 
*  Oleum  Origaniy  Oil  of  Origanum, — Dose,  TT\j-v.    Was  formerly  official, 
but  now  out  of  fashion.    Origanum  is  an  ingredient  of  Vinum  Aromaticum. 

Manganum,  Manganese  (see  page  54) — the  Black  Oxide  (Binoxide),  in 
doses  of  gr.  ij,  also  the  Permanganate  of  Potcusium^  in  gr.  j  thrice  daily. 

Mercury, — the  Biniodide,  in  doses  of  gr.  ]^.  in  pill  twice  daily,  or  gr.  y^  four 
times  a  day; — ^is  certain  and  safe.  (Lancft^  Jan.  29,  1887). 

^Acidum  Oxalicum,  Oxalic  Acid, — in  doses  of  gr.  ss  hourly,  in  3J  of  water 
and  syrup.  (Gazette  Hebdomadaire^  1886,  No.  20). 

*  Indigo, — ^in  doses  of  3J  to  ^iv  of  the  powder  thrice  daily, — ^which  is 
liable  to  cause  great  nausea  by  its  bulk,  unless  mixed  with  a  little  subni* 
trate  of  bismuth,  and  followed  by  a  little  whiskey.  A  concentrated  extract 
may  be  given  in  doses  of  one- fifth  the  amount  of  the  crude  drug,  in  cap- 
sules with  Extract  of  Gentian  and  Subnitrate  of  Bismuth. 

Quinine,  has  considerable  emmenagogue  power,  by  direct  action  as  a  stimu- 
lant upon  the  uterus  itself.  Dose,  gr.  xx-xxx,  as  ecbolic;  smaller  doses, 
(gr.  v),  frequently  repeated,  as  an  emmenagogue. 

Acidum   Boricum,  Boric  or  Boracic  Acid, — also  the  Borate  of  Sodium, 
(Borax),  the  latter  in  doses  of  ten  grains  thrice  daily. 

Strychnina,  Strychnine, — as  a  spinal  stimulant,  and  equalizer  of  the  circula- 
tion.    (See  page  96). 

Purgatives, — among  which  Aloh  is  the  most  efficient,  determining  the  blood 
to  the  pelvic  viscera. 

♦Viscum  Flavescens,  the  American  mistletoe ^^xovtva^ovi  oaks,  elms,  etc. 

in  30-grain  doses,  given  in  decoction. 
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Sinapis,  Mustard,  (See  under  next  title), — as  poultices,  hot  baths,  or  hot 
stupes,  to  pelvic  region,  and  thighs. 

Baths, — Hot  foot,  thigh  and  hip-baths  at  time  of  the  expected  period,  in  con- 
nection with  medicinal  treatment. 

Actions  and  Uses  of  Bmmenagogues.    As  explained  on  page  40, 
agents  which  promote  menstruation  may  be  arranged  in  two  groups,  accord- 
ing  as  they  act  by  Direct  stimulation  of  the  uterine  and  ovarian  apparatus,— or 
by  Indirect  means,  as  the  correction  of  anaemia,  of  disturbed  pelvic  circula- 
tion, etc.    The  latter  group  is  the  one  which  should  receive  preference  in  the 
treatment  of  amenorrhoea,  with  occasional  aid  from  the  direct  agents,  which 
work  by  irritation,  and  must,  therefore,  be  employed  with  great  caution.    The 
Essential  Oils  of  Tansy,  Pennyroyal,   Rue,  Thuja,  Savine,  etc.,  are  much 
employed  by  the  laity,  for  emmenagogue  and  abortifacient  purposes;  and 
with  great  danger,  for  they  can  only  set  up  uterine  contractions  by  reflex 
action  from  the  irritation  they  produce  in  the  gastro-intestinal  tract.    Sabina 
is  believed  to  have  more  specific  action  on  the  uterus  than  the  other  agents 
named  with  it.    It  is  supposed  to  congest  the  pelvic  viscera  in  women,  and  b 
held  by  some  authorities  to  be  the  ibost  powerful,  and  at  the  same  time  the 
safest  emmenagogue  in  the  materia  medica  (Phillips).      The  Black  Oxide  of 
Manganese  has  been  recently  announced  as  an  emmenagogue,  as  also  have  the 
Permanganate  of  Potassium ^  Indigo^  the  Biniodide  of  Mercury^  and  Oxalic 
Acid,  each  one  being  highly  praised  by  its  advocates. 
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Sinapis,  Mustard, — the  seeds  of  Sinapis  alba  and  Sinapis  nigra. 
Oleum  Sinapis  Volatile,  Ttl>i-X.  ") 

I^inimentum  Sinapis  Compositum,  v  All  made  from  Black  Mustard. 
Charta  Sinapis,  Mustard  paper,      j 


Sinapis  Alba 
contains — 


Composition  of  the  Mustards, 

'  Sinalbin,  ^Sulpho-cyanate  of  Acrinyl  is  the 

Myrosin,  a  ferment.       /     rubefacient  principle, — produced 
Sinapine,  an  alkaloid.  by  reaction  between  these  two  in 

A  bland,  fixed  Oil,  the  presence  of  water. 

Erucic  or  Brassic  Acid, 
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SiNAPis  Nigra 
contains — 


Sinigrin  (Pot.  HLyTOH9Xt)AAiIylSuIpha'Cyanuie,ihtVo\k' 
Myrosin^  a  ferment.  /     tile  Oil  of  Mustard. 

Sinapinet  an  alkaloid. 
A  bland,  fixed  Oil. 
^  Erucic  or  Brassu  Acid, 


215. 


Pix  Burgundica.  Burgundy  Pitch.-  | 

Pix  Canadensis,  Hemlock  Pitch,—    i  *  *^ 

Emplastrum  Picis  Burgundica^  Burgundy  Pitch  Plaster. 

Emplastrum  Picis  Canadensis,  Canadian  Pitch  Plaster. 

EmpUutrum  Picis  cum  Cantharide^  Pitch  Plaster  with  Cantharides. 

Pix  Liquida,  Tar, — an  empyreumatic  oleo- resin.     (See  antCy  page  215). 
Oleum  Picis  Liquida^  Oil  of  Tar, — soluble  in  alcohol. 

Camphora,  Camphor.    (See  page  117). 
Linimentum  Camphora^  made  with  Cotton-seed  Oil,  80  per  cent. 
Linimentum  Saponisy  Soap-liniment, — Soap  10,  Camphor  5,  Oil  Rosemary 
I,  Alcohol  70,  Water  q.  s.  ad  100  parts. 

Terebinthina,  Turpentine.    (See  page  M5). 

Oleum  Terebinthina^  Oil  of  Turpentine,  Spirits  of  Turpentine, — is  soluble 

in  6  parts  of  alcohoL     (See  ante,  page  215). 
Linimentum  Terebinthina,  Turpentine  Liniment, — has  of  the  oil  35  parts 
with  Resin  Cerate  65, 

Cantharis,  Cantharides,  Spanish  Flies, — the  beetle  Cantharis  vesicatoria,  an 
insect  of  the  order  Coleoptera. 

Tinctura  Cantharidis,  Tl\,ij-x.        Linimentum  Cantharidis, 
Ceratum  Cantharidis,  Ceratum  Extracti  Cantharidis, 

Charta  Cantharidis,  CoUodium  cum  Cantharide, 

The  Liniment  consists  of  Cantharis  15  parts,  in  85  of  Oleum  Terebin- 
thinse,  forming  a  preparation  which  is  exceedingly  unmanageable  upon  ten- 
der skins.    Any  of  the  other  preparations  are  preferable. 

Capsicum, — is  the  fruit  of  Capsicum  fastigiatumy  Cayenne  pepper,  a  plmnt 
of  the  nat.  ord.  Solanacese,  to  which  Belladonna,  Stramonium,  Hyoscyamns 
and  Dulcamara  also  belong.  Contains  an  alkaloid  resembling  conilne  in 
odor,  and  a  very  acrid  and  volatile  principle,  named  Capsaicin,  Is  often 
adulterated  with  red  lead  when  in  powder. 

Tinctura  Capsiciy — Dose,  TT\^v-5J.  Extr,  Capsici  Fl,y  Dose,  'H\J— x. 

as  a  gargle  3  ss-ij  in  ^  vj.  Emplastrum  Capsici, — is  a 

Oleoresina  Capsici,  excellent  plaster. 


RUBEFACIENTS  AND  EPISPASTICS.  223 

^Menthol,  Peppermint  Camphor,  (B.  P.), — a  stearoptene  obtained  by  cooling 
the  oil  distilled  from  the  fresh  herb  of  Mentha  arvensis  and  of  Mentha 
piperita,     (See  ante^  page  192). 

Epispastics. 

Epispastics  (Vesicants), — Cantharis  in  some  form  is  the  agent  in  general 
use  for  blistering.     (See  page  222.)    Other  efficient  epispastics  are — 
Mezereon.  Glacial  Acetic  Acid. 

Euphorbium.  Volatile  Oil  of  Mustard. 

G>nfined  Vapor  of  Ammonia. 

PUSTULANTS. 
^  Oleum  Tiglii,  Croton  Oil, — (See  ante,  page  206). 
Antimonii'et  Potassii  Tartras,  Tartar  Emetic, — (See  page  69). 

Physiological  Action.    The  action  of  irritants  upon  the  circulation  of  an 
inflamed  part  is  very  similar  to  that  of  heat  or  cold,  in  that  the  result  of  either 
application  is  the  relief  of  tension  in  the  vessels,  and  consequently  the  relief 
of  pain  and  decrease  of  inflammation.     Heat  acts  directly,  dilating  the  capil- 
laries of  the  collateral  circulation,  and  thereby  diverting  the  current  from  the 
inflamed  area.     Cold  acts  indirectly,  causing  reflex  contraction  of  the  afferent 
vessels,  and  diminishing  the  supply  of  blood  to  the  inflamed  part.     Irritants 
cause  dilatation  of  the  vessels  of  the  part  to  which  they  are  applied,  but  con- 
traction of  the  vessels  in  other  parts  of  the  organism,  especially  in  those  parts 
or  organs  which  have  a  nervous  connection  with  the  part  or  organ  irritated. 
Counterirritation  acts  upon  this  principle,  and  to  be  most  effectual,  should 
not  be  applied  directly  over  the  organ  inflamed,  or  even  too  near  it,  lest  it 
should  increase  the  congestion  instead  of  diminishing  it.      (Brunton).      By 
increasing  the  activity  of  the  circulation  in  their  immediate  vicinity,  counter- 
irritants  also  promote  the  reabsorption  of  inflammatory  products  ;  and  when 
employed  for  this  purpose  they  should  be  applied  directly  over  the  organ  or 
tissue  affected.     (Id.) 

Therapeutics.  Counterirritation,  when  intelligently  employed  in  accord- 
ance with  the  above-mentioned  principles,  is  an  exceedingly  efficient  and 
valuable  measure  for  (a)  the  relief  of  pain, — {b)  the  decrease  of  local  inflam- 
mation,— and  (c)  the  reabsorption  of  inflammatory  products.  Hence  its  appli- 
cations are  very  numerous,  and  its  area  of  employment  a  very  wide  one, 
admitting  only  the  citation  of  a  few  instances  to  serve  as  illustrations.  In — 
jPericarditiSy — a  blister  upon  the  thoracic  wall,  at  some  distance  from  the  praecor- 

dia,  will  help  to  lessen  congestion  and  consequently  to  lower  the  inflammation. 
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Pericardial  Effusion^ — to  promote  absorption,  the  blister  shoald  be  placed 

directly  over  the  prsecordia. 
Pneumonia^ — to  promote  reabsorption  after  consolidation,  a  blister  directly 

over  the  affected  part,  or  an  energetic  rubefacient. 
Neuralgia^  of  superficial  nerves, — may  be  controlled  by  blisters  over  the  painful 

nerve;— or  over  the  spinal  column  at  the  "tender  point"  corresponding  to 

the  intercostal  nerve  affected;— or  to  the  heel  in  sciatica.    The  actual  cautery 

often  still  more  efficient 
Vomiting  from  any  cause,— is  always  helped  by  a  blister  or  a  rubefacient 

application  over  the  epigastrium. 
Chronic  Ulcers^ — ^vesicants  locally,  about  the  site  of  the  ulcer,  have  a  curative 

influence. 
Joint  Effusions^  or  thickening, — the  only  treatment  of  any  value  is  by  vesicants 

or  the  actual  cautery. 
Acute  Rheumatism^ — blisters  around  the  joints  are  of  great  value  not  only  for 

the  local  inflammation,  but  also  for  the  general  disease,  upon  which  they 

have  a  curative  influence. 
Chronic  Bronchitis  and  Pleurisy ^ — ^pustulants  over  the  chest,  in  order  to  keep 

up  a  continuous  moderate  irritation. 


EMOLLIENTS  AND  DEMULCENTS. 

Petrolatum,  Vaseline, — is  a  semi-solid  substance,  consisting  of  hydrocarbons, 
chiefly  of  the- marsh-gas  series,  C^gHj^,  etc.,^-obtained  by  distilling  off  the 
lighter  and  more  .volatile  portions  from  American  petroleum,  and  purifying 
the  residue.  Melting  point  about  104^  F.  to  125^  F.,  the  first  constituting 
the  softer,  and  the  second  the  firmer  variety.  Insoluble  in  water,  scarcely 
so  in  alcohol,  but  soluble  in  boiling  alcohol,  ether,  chloroform,  oils,  etc. 


Paraffinum  Durum,  Hard  Paraffin^—^xA  Paraffinum  Molle,  Sqft  ParaffiM^- 
the  corresponding  B.  P.  preparations;  the  former  melting  at  izo°  to  145^  F.,  and.  the 
latter  at  95°  to  105°  F.,  or  somewhat  higher.  Both  forms  are  officially  directed  to  be  used 
as  the  bases  of  the  British  pharmacopoeial  ointments. 

*Icthyol, — see  ante^  page  71,  under  the  title  Sulphur. 

Mel,  Honey, — is  a  saccharine  secretion  deposited  in  the  honey-comb,  by  yipis 
mellifica^  the  honey  bee,  an  insect  of  the  order  Hymenoptera.  Money 
consists  of  a  strong  aqueous  solution  of  mixed  dextrose  and  levulose,  the 
sum  of  which,  known  as  '<  glucose ''  amounts  generally  to  70  to  80 

Mel  Despumatum^  Clarified  Honey, — ^warmed  and  strained. 

Con/ectio  Hosa, — has  12  per  cent,  of  Clarified  Honey. 
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Mel  Rosa, — ^has  92  per  cent,  of  Clarified  Honey. 
*Oxymel  (B.  P.), — Honey  40,  Acetic  Acid  5,  Water  5. 

Linum,  Flaxseed,  Linseed, — the  seed  of  Linum  usitatissimumy  Flax,  a  culti- 
vated plant  of  the  nat.  ord.  Lineae.     Contains  much  mucilage  in  the  covering 
of  the  seeds,  and  in  the  seed  itself  one-third  by  weight  is  the  oil,  Oleum 
Lint,  Flaxseed  or  Linseed  Oil,  which  is  obtained  by  expression  without  the 
use  of  heat.    Linseed-meal  is  the  powdered  cake,  remaining  after  the  oil 
has  been  expressed. 
Oleum  Lini,  Linseed  Oil,  (See  ante,  page  50) — ^Dose,  ad  libitum. 
*/n/usum  Lini,  Linseed  or  Flaxseed  Tea,  (B.  P.), — ^has  of  Linseed  150 
grains.  Liquorice-root  50  grains,  infused  in  10  ounces  of  boiling  water 
for  2  hours,  and  strained. 

*Lanolin,  See  page  50,  ante,  under  Oils  and  Fats,  where  also  Cod-liver 
Oil,  Cotton- seed  Oil,  Cacao-butter,  and  many  others. 

Physiological  Action  and  Therapeutics.    The  substances,  of  which  the 
above  are  only  a  few  examples,  have  a  medicinal  action  which  is  chiefly 
mechanical,  forming  a  smooth  and  soft  coating  to  an  inflamed  mucous  mem- 
brane or  to  a  portion  of  the  skin  denuded  of  its  epidermis,  protecting  it  from 
irritation  by  the  air,  and  permitting  the  processes  of  repair  to  proceed  unchecked 
by  any  external  interference.    Some  of  them,  in  addition,  soften  and  relax  the 
tissues  (emollients),  thereby  lessening  tension,  and  consequently  relieving  pain. 
/flaxseed  is  the  favorite  material  for  poultices,  which  are  simply  local  baths, 
conveying  heat  and  moisture  to  the  part.    It  has  the  additional  quality  of 
being  emollient,  due  to  its  mucilaginous  and  oleaginous  constituents;  and 
hence  is  one  of  the  most  efficient  agents  of  the  class  to  which  it  belongs. 
Linseed  Oil  is  frequently  applied  to  bums,  scalds,  eczematous  eruptions,  etc., 
either  by  itself,  or  with  lime-water,  as  in  the  old-fashioned  "Carron  Oil,"  now 
replaced  by  Linimentum  Calcis.    Internally,  in  doses  of  ^ij  morning  and 
evening,  it  has  been  highly  spoken  of  as  a  cure  for  hemorrhoids.     Honey  is 
chiefly  used  as  a  vehicle,  and  as  an  ingredient  of  gargles.     It  is  laxative  in  full 
doses.     The  mixture  of  honey  and  vinegar,  official  in  the  B.  P.  as  Oxymel,  is 
a  favorite  remedy  for  colds  and  sore  throats.    Petrolatum,linown  commercially 
as  Cosmoline,  Vaseline,  etc.,  is  a  valuable  protective,  and  an  excellent  basis  for 
ointments,  having  no  acridity,  and  no  liability  to  turn  rancid.     It  mixes  readily 
with  the  alkaloids,  the  phenol  compounds,  and  many  other  active  agents;  but 
it  does  not  penetrate  the  skin  as  readily  as  animal  fats  and  fixed  oils,  (for 
which  see  page  50,  ante,) 
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and  others  not  mentioned  in  the  preceding  pages. 

"^Adonis  Vemalis, — is  a  plant  of  the  nat.  ord.  Ranunculaceae,  (which  con- 
tains Aconite,  Pulsatilla,  Podophyllum,  etc.).     It  contains  a  glucoside  named 
AdonidiUy  which  acts  almost  exactly  like  Digitalin,  but  is  much  more  power- 
ful, and  without  any  cumulative  property.    It  has  been  used  largely  in 
Europe  for  cardiac  failure  due  to  organic  lesion,  but  is  thought  to  be  less 
certainly  beneficial  in  valvular  disease  than  Digitalis.     Besides  its  power  as 
a  cardiac  tonic,  it  is  also  diuretic,  and  is  very  liable  to  produce  vomiting  and 
diarrhoea.    The  Infusion  ( 3  ss-ij  of  the  root  to  §  vj  of  water)  may  be  given 
in  doses  of  ^  ss  every  2-4  hours,  or  Adouidin  itself,  in  doses  of  gr.  ^,  four 
to  six  times  daily. 

'^Boldo, — ^the  leaves  and  stems  of  Peumus  boldo,  a  Chilian  shrub.  It  is  chiefly 
used  as  a  substitute  for  quinine,  and  as  a  tonic  for  cases  of  chronic  hepatic 
torpor.  In  S.  America  it  is  used  for  gonorrhoea  and  chronic  cystitis.  Dose 
of  tincture  {yi)  TT\,x-xx. 

^Cascara  Amarga,  Honduras  bark, — ^is  the  bark  of  a  Mexican  tree  used  as 
an  alterative  in  syphilis  and  various  skin  affections.  The  use  of  tobacco 
and  alcohol  is  said  to  counteract  its  usefulness.     Dose  of  the  fluid  extract, 

*Cereus,  (Cactus  Grandijlorusy) — is  highly  recommended  in  functional  dis- 
orders of  the  heart,  and  in  cardiac  dyspnoea.     Dose  of  fluid  extract,  gtt.  x— xx. 

^Chaulmoogra  Oil,  from  seeds  of  Gynocardia  odorata^ — ^is  credited  with  a 
few  cures  of  leprosy,  and  is  recommended  as  an  external  application  in  scaly 
eczema,  psoriasis,  syphilitic  skin  diseases,  chronic  rheumatism,  rheumatic 
arthritis  and  tabes  mesenterica.  Dose,  gtt,  v-x,  in  capsules,  or  Gyttoeardic 
Acidy  which  is  less  nauseous,  in  doses  of  gr.  ss-iij. 

Chrysarobinum,  Chrysarobin, — is  a  mixture  of  proximate  principles  extracted 
from  Goapowdery  a  substance  found  in  cavities  of  decay  in  the  trunk  of 
Andira  Araroba,  a  Brazilian  tree  of  the  nat.  ord.  Leguminosae.  It  is  often 
improperly  named  " Chrysophanic  Acid,"  and,  used  locally,  it  produces 
diffuse  dermatitis,  often  followed  by  follicular  and  furuncular  inflammation. 
It  is  a  useful  application  in  psoriasis  and  vegetable  parasitic  diseases,  but 
should  not  be  used  over  a  large  surface  at  one  time. 

Unguentum  Chrysarobiniy — strength  10  per  cent.  • 

*Drumine, — is  a  local  anaesthetic  obtained  from  an  Australian  plant,  the 
Euphorbium  Drummondtu     It  seems  to  aflect  sensation  wholly,  having  no 
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effect  upon  the  motor  system,  as  does  Cocaine,  and  other  similarly  acting 
agents.  It  has  no  effect  upon  the  pupil,  and  is  not  toxic  so  far  as  yet  known. 
Dose,  and  uses, — are  similar  to  those  of  Cocaine.     (See  a«/^,  page  124). 

*  Erythrophloeum,  Casca  Bark,  Sassy  Bark,  Ordeal  Bark, — is  the  bark  of 
Erythrophlcmm  Guinense^  an  African  tree  of  the  nat.  ord.  Leguminosae ; 
used  by  the  negroes  as  an  ordeal  in  witchcraft  trials.  When  used  in 
quantity,  it  causes  severe  cephalalgia,'  nausea  and  vomiting,  narcosis  and 
death.  It  is  used  in  Afriq^  as  a  remedy  for  intermittents,  dysentery  and 
colic ; — and  in  England  it  is  believed  to  resemble  Digitalis  in  its  action 
on  both  the  circulation  and  the  renal  secretion.  It  contains  an  alkaloid, 
ErythrophlmnCy  which  seems  to  combine  the  properties  of  both  Digitalin 
and  Picrotoxin,  causing  convulsions  like  the  latter  agent.  It  has  been 
used  with  benefit  in  dilated  heart,  and  in  mitral  disease  and  dropsy.  Dose, 
of  the  tincture  (i  in  10),  TT\,v-x. 

♦Fuchsine,  Magenta,  Hydrochlorate  of  Rosaniline, — is  an  aniline  dye 
occurring  in  brilliant  crystals  with  a  green  lustre,  and  is  said  to  have  a 
remarkable  influence  in  albuminuria  with  oedema,  diminishing  the  quantity 
of  albumen  in  all  cases,  and  arresting  it  entirely  in  many.  Dose,  gr.  j-iij 
thrice  daily,  in  pill.  Full  doses  have  produced  salivation,  vomiting,  diar- 
rhoea, etc.,  and  when  thrown  into  the  veins  it  has  caused  tremor,  staggering 
gait,  albuminuria,  and  even  fatty  degeneration  of  the  kidneys, — symptoms 
possibly  due  to  the  presence  of  arsenic  or  aniline  as  impurities. 

*  Jequirity, — the  seeds  of  Abrus  precatorius,  an  Indian  plant  of  the  nat. 
ord.  Leguminosse,  which  are  made  into  a  lotion  by  macerating  155  grains  of 
them  in  powder  in  1 7  fluid  ounces  of  cold  water,  and  filtering.  It  rapidly 
produces  a  purulent  or  croupous  conjunctivitis,  in  severity  proportionate  to 
the  number  of  applications,  which,  on  subsiding,  is  found  to  have  destroyed 
old  granulations,  and  other  formations,  as  pannus,  corneal  ulcers,  etc.  The 
seeds  are  very  poisonous,  and  their  application  to  the  eye  is  a  dangerous 
procedure,  the  resulting  inflammation  being  often  incontrollable. 

*  Lippia  Mexicana, — ^is  recommended  as  a  sedative  expectorant  in  various 
bronchial  affections,  especially  in  coughs  due  to  catarrhal  inflammation  of 
the  respiratory  passages.  It  is  a  creeping  shrub  of  the  nat.  ord.  Verbena- 
cese,  and  contains  a  volatile  oil  named  Lippiol.  Dose,  of  the  tincture, 
3SS-J. 

*  Myrtus  Chekan,  a  Chilian  plant ; — ^is  recommended  as  an  expectorant  in 
bronchitis,  winter  cough,  etc.,  also  in  chronic  cystitis  and  catarrhal  affections 
of  other  mucous  membranes.    Dose,  of  the  fluid  extract,  fjj-^ss. 
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*  Piscidia  Eiythrina,  Jamaica  Dogwood, — ^has  been  introdticed  as  a  subsd* 
tute  for  Opium,  being  anodyne,  hypnotic  and  narcotic,  sialogogue,  diapho- 
retic and  mydriatic.  It  lowers  reflex  action,  and  arterial  tension  after  a  brief 
rise,  weakens  the  heart  and  causes  death  by  asphyxia.  It  is  a  good  hy^ 
notic  and  anodyne.     Dose,  of  the  fluid  extract,  3  ss-j,  cautiously. 

*  Tonga, — is  a  preparation  imported  from  Figi,  consisting  of  root-fibres,  leaves 
and  inner  bark  of  some  plants,  believed  to  be  Raphidophora  viHensis^  and 
Pretnna  tatiensis.  From  this  a  liquid  is  prepared  which  has  proved  very 
efficient  in  ^\  doses  ter  die,  for  neuralgia. 

*  Verbascum  Thapsus,  Mullein  Plant, — is  being  highly  praised  as  a  substi- 

tute for  Cod-liver  Oil  in  phthisis  and  other  wasting  diseases.      It  is  used  in 
infusion,  ^  iv  of  the  fresh  leaves  in  a  pint  of  fresh  milk,  thrice  daily. 

*  Yerba  Santa,  {Eriodyction  gltitinosum^ — is  a  Califomian  shrub  of  the  nat. 
ord.  Hydrophyllaceae,  where  it  is  a  well-known  expectorant,  and  usefully 
employed  in  bronchial  and  laryngeal  disorders.  It  is  said  to  cover  the  taste 
of  Quinine  in  a  remarkable  manner.  Dose,  of  the  fluid  extract,  ^  ss-j ;  of 
an  elixir  or  Syrup,  ^j-ij.  When  employed  as  a  vehicle  for  the  dnchoua 
alkaloids,  about  ^  j  is  necessary  for  each  10  or  15  grains. 


PRESCRIPTION-WRITING. 

Extemporaneous  Prescriptions  are  formulae  written  by  the  physician  oo 
the  instant  (ex  tempore)^  to  meet  the  requirements  of  individual  cases.     A  pre- 
scription has  four  component  parts,  viz. — the 
Superscription, — which  consists  of  the  name  of  the  party  for  whom  it  is 
designed,  the  date,  and  the    sign    R — signifying  "Take,"  or  "Take 
thou." 
Inscription, — ^the  body  of  the  prescription,  consisting  of  one  or  more  q( 
the  following  subdivisions,  viz. — the 
Basisy  or  chief  ingredient. 
Adjuvant^  to  assist  the  action  of  the  basis. 

Corrective f  to  correct  some  injurious  quality  of  the  other  ingredients. 
Vehicle  or  Excipient,  to  give  it  form. 
Subscription, — the  directions  for  the  compounder,  usually  expressed  in 

contracted  Latin. 
Signature, — the    instructions  for  the    administration    of  the  medicine, 
expressed  in  English  or  Latin,  and  followed  by  the  signature  of  the  pre- 
scriber. 
A  prescription  may,  however,  contain  the  basis  alone,  or  the  basis  -with  the 
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adjuvant,  or  the  basis  with  a  simple  vehicle  or  diluent.     A  single  ingredient 

may  serve  a  double  or  a  treble  office,  as  the  Aromatic  Syrup  of  Rhubarb  with 

Quinine,  in  which  the  syrup  serves  as  an  adjuvant  to  increase  the  action  of  the 

quinine,  as  an  excipient  to  cover  the  taste,  and  as  a  vehicle  to  facilitate  the 

administration  of  the  dose  directed.    Again,  the  basis  may  need  no  aid  in 

doing  its  work,  and  may  require  no  corrective  of  its  action,  nor  any  special 

vehicle.    On  the  other  hand,  there  is  no  limit  to  the  number  of  ingredients 

which  may  be  used,  provided  that  the  prescriber  has  a  clear  idea  of  something 

to  be  accomplished  by  each  one,  and  also  provided  that  there  is  no  chemical  or 

medicinal  incompatibility  between  them.     Formerly  prescriptions  were  very 

complex,  and  contained  a  great  many  curious  and  incongruous  ingredients. 

As  Dr.  Phillips  well  says,  "  the  tendency  of  the  present  age  is  toward  mono- 

rather  than  poly-pharmacy,  and  prescriptions  with  the  orthodox  adjuvans  and 

corrigens  are  less  frequently  seen  than  formerly."     There  is  danger,  however, 

in  carrying  this  simplicity  too  far,  for  there  is  no  doubt  but  that  proper  combi- 

nations  of  medicines  will  often  produce  effects  for  the  patient's  good,  which 

could  not  be  obtained  from  the  use  of  any  one  remedy. 

Procedure  in  Writing  a  Prescription.     The  first  step  is  to  write  the 
name  of  the  patient,  the  date,  and  the  sign  B  •     Then  the  title  of  each  ingre- 
dient should  be  written  in  Latin  and  in  the  genitive  case,  except  when  only 
a  certain  number  of  an  ingredient  is  to  be  used,  the  ingredient  should  be  in 
the  accusative  case,  as  for  example,  "  Vitellum  unum^ — one  Yolk-of-egg." 
Next  the  quantity  of    each  ingredient  sufficient  for  one  dose  should   be 
mentally  determined,  and  multiplied  by  the  number  of  doses  which  the 
mixture,  etc.,  is  to  contain,  and  the  result  set  down  in  signs  and  Roman 
numerals  opposite  the  designation  of  each  article.     Directions  to  the  phar- 
maceutist and  for  the  patient  being  added,  and  the  prescriber's  name  or 
initials  being  affixed,  the  prescription  is  completed.     Frequently,  the  ingre- 
dients and  their  quantities  for  but  one  dose,  in  pill,  powder,  suppository,  etc., 
are  named,  with  instructions  to  make  a  certain  number  after   the  formula 
prescribed.     When  an  unusually  large  dose  of  any  poisonous  drug  is  pre- 
scribed, it  is  custopiary  to  underline  the  quantity,  so  as  to  call  the  attention 
of  the  compounder  to  the  fact  that  the  large  dose  is  ordered  intentionally. 

An  Example  will  perhaps  make  the  foregoing  more  comprehensible,  and  at 
the  same  time  serve  to  indicate  the  style  of  writing  usually  employed.  The 
following  formula  is  that  ordered  in  the  U.  S.  Pharmacopoeia  for  the  prepara- 
tion known  as  "  Black  Draught^"*  but  officially  styled  the  Compound  Infusion 
of  Senna  ;  approximate  weights  and  measures  being  substituted  for  the  phar- 
macopoeial  parts  by  weight. 


(Basis.) 


SiGNATURB. 
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For  Mr M.  Gray.  July  T^K  1886.  |  Soperscriptiow. 

Rtct/€»  Take,—  '' 

Senna,  sgrniunciam. 

Of  Senna,  half  an  ounce, 
Magnesti  Suiphatis, 
Of  Magnesium  Sulphate, 

/A  J-         ♦x  f  Manntg,  ana  una'aM  unam,  I   iNscBiPTioif. 

(Adjuvant.)  ^      ^^^^^  ^^  ^^^  ^^  ^^^^^  f 

_  .      V   f  Fanicnli,  drachntam  unam, 

(Correcuvc.)  |      ^  p^^^^j^  ^^^  ^^^j^^^ 

f  >4^««  Bullientis^fluidnncias  octo^ 
(Vehicle.)  -j^      Of  Boiling  Water,  eight  fluid-ounces.  J 

Maceraper  horam  in  vase  clause,  deinde  cola.  \  SuBSCRiPnoN. 

Macerate  for  an  hour  in  a  closed  vessel,  then  strain.  * 
Si^iw,— Mark  or  Write,  thus— ^  winegl<is*/ul  every 

four  hours  'till  it  operate*. 

T.  F.^  Wood,  M,  D. 

Abbreviated  in  the  style  usual  among  physicians,  the  above  prescription 

would  read  as  follows,  viz. — 

For  Mrs.  Gray.  July  7tk,  i88b. 

J^.    Senna - 5ss. 

Magnesti  Suiph 

Mannee aa  gj. 

Faniculi. - ^J* 

Aquee  Bull ftviij. 

Mac.  per  hor.  in  vase  clausoy  deinde  cola. 
Sig.—A  wineglassful  every  four  hours,  'till  it  operates. 

IVood, 

As  the  result  of  the  above  is  nearly  identical  with  the  official  preparation, 
we  might  write  the  same  prescription  more  simply,  as  follows, — 

li .     Infusi  Senna  Compos.^  J  viij. 

with  the  proper  superscription  and  signature;  this  being  the  manner  of  pre- 
scribing the  oflficial  preparations. 

It  will  be  noticed  that  in  the  above  analysis  the  term  "basis"  covers  two 
ingredients;  but  it  is  obvious  that  either  of  them  might  be  considered  the 
principal  agent,  and  the  other  one  classed  as  an  adjuvant.    ^ 

*'  These  four  parts  of  a  formula  are  intended  to  accomplish  the  object  of 
Asclepiades,  curare  ciiOy  lute  el  jucunde;  in  other  words,  to  enable  the  basis 
to  cure  quickly,  safely  and  pleasantly."  (Pareira.) 

Another  Example  will  illustrate  the  mental  operations  which  should  always 
be  followed  by  a  prescriber;  for  no  matter  how  good  a  memory  he  may  have, 
he  will  surely  make  a  grievous  mistake  some  day  if  he  follow  the  practice  of 
writing  prescriptions  from  memory      Furthermore,  the  unscientific 
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of  the  latter  habit  will,  when  appreciated,  prevent  any  educated  physician  from 
indulging  in  it.  Every  prescription  should  be  written  with  a  definite  purpose 
in  view,  consequently  the  mind  of  the  prescriber  should  weigh  each  step 
carefully,  and  should  avoid  all  slavish  subjection  to  ready-made  formulae. 

Suppose,  then,  that  we  wish  to  order  for  Miss  Graham  an  emulsion  of  Cas- 
tor Oil,  flavored  and  sweetened  so  as  to  make  it  less  disagreeable  to  the  taste 
than  it  naturally  is.  If  the  ingredients  were  simply  mixed  together,  as  in  the 
previous  example,  the  result  would  be  an  unsightly  preparation,  consisting  of 
sweetened  and  flavored  water  with  the  oil  floating  on  top.  So  we  require  that 
the  process  of  emulsification  be  first  accomplished,  by  which  the  oil  is  minutely 
subdivided  and  suspended  in  the  water,  by  the  aid  of  the  emulsifier,  which 
may  be  any  viscid  excipient,  as  gum,  soap,  or  yolk-of-egg.  Taking  the  last- 
named  for  the  emulsifying  agent,  we  would  begin  by  writing  down  in  order 
the  following  terms,  as  stated  in  italics,  viz. — 

For  Miss  Graham.  June  joth^  i88b. 

9f.     (Take  thou—) 

Olei  Ricinif  <of  Oil  of  Castor), 
Vttellum,  (Yolk-of-egg), 
Tere  bene  simul :  dein  adde — Rub  well  together ;  then  add — ) 

Having  gone  so  far,  we  begin  to  think  of  an  agreeable  vehicle,  and  choos- 
ing from  the  many  Syrups  at  our  disposal  that  of  Ginger,  and  from  the 
flavored  Waters  that  of  Cinnamon,  we  write  further  for  these  as  the  ingredients 

to  be  added,  thus — 

Syrupi  Zingiberis,  (of  Syrup  of  Ginger), 
Aqua  Cinnamomif  (of  Cinnamon- Water). 

The  ingredients  are  now  all  entered  upon  the  prescription,  but  their  respec- 
tive quantities  have  not  yet  been  decided  on.     We  proceed,  then,  by  first 
taking  into  consideration  the  total  quantity  of  the  medicament  required, — 
which,  in  this  case,  as  the  preparation  is  intended  to  purge  the  patient,  need 
not  embrace  more  than  one  or  t^o  doses.     As  it  is  well  to  provide  for  a  repe- 
tition of  the  dose,  in  case  the  medicine  should  not  act  sufficiently,  we  will 
decide  upon  two  doses  in  all.     Now,  the  average  adult  dose  of  Castor-oil  is 
about  a  tablespoonful,  or  half-an-ounce,  and  as  we  want  two  such  doses  we 
insert  the  sign  and  numeral  f^j,  or  simply  ^  j,  opposite  the  title  of  the  oil, 
which  is  written  in  the  genitive  case.     But  to  emulsify  it  properly  we  need 
about  one-half  as  much  of  the  emulsifying  agent,  and  we  may  express  this  by 
w^riting  for  half  an-ounce  of  yolk-of-egg,  or  for  the  yolk  of  one  egg,  or  for 
one  yolk-of-egg,  which  weighs  about  half- an- ounce.     This  would  be  expressed 
in  Latin  by  either  of  the  following  methods,  viz. — 

Vitelli  semi-unciam,  (5ss).    One  half-ounce  of  Yolk-of-egg. 
Vttellum  ovi  unius^  (j).     The  Yolk  of  one  egg. 
Vttellum  unum,  (j).    One  Yolk-of-egg. 
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As  the  word  VUellus  means  Yolk-of-egg,  we  may  omit  the  word  Ovi,  and 
accepting  the  latter  as  the  best  style,  insert  the  numeral  j  opposite  the  word 
Vitellum^  which  is  properly  in  the  accusative  case.  The  whole  quantity  so 
far  specified  is  one  ounce  and  a  half,  and  if  we  add  two  and  a  half  ounces  of 
diluent,  we  shall  have  a  four- ounce  mixture,  or  the  full  of  a  regular  sized 
bottle,  as  found  in  the  shops.  There  being  considerable  viscidity  already  pres- 
ent in  the  emulsion  we  do  not  need  much  syrup,  so  we  assign  to  the  Syrup  of 
Ginger  the  odd  half-ounce,  leaving  two  ounces  of  the  Water  to  make  up 
the  total  bulk  of  four  fluid-ounces. 

The  prescription  now  only  requires  for  its  completion  that  the  subscription 
and  signature  be  added.  We  proceed  to  admonish  the  dispenser  by  telling 
him  to  mix  the  ingredients  together,  and  therefore  write  the  word  "  misce"  or 
the  abbreviation  **  M"  commonly  used  therefor ;  and  to  further  point  out  the 
nature  of  the  preparation  we  add,  "  let  be  made  an  emulsion"  or  in  Latin, 
*^Jiat  emulsiOi" — the  passive  verb  taking  as  predicate- nominative  the  thing 
into  which  the  making  is  to  be.  The  final  words  "  Label" — or  "  Write  lAus" 
— are  expressed  by  the  term  **  Signa" — followed  by  the  directions  for  the 
patient  or  the  person  who  is  to  administer  the  medicine,  which  should  be  in 
English,  though  they  may  also  be  written  in  Latin.  Our  completed  prescrip- 
tion will  stand  thus, — 

For  Miss  Graham.  June  loth,  f886. 

^.     OleiRkini gj. 

Vitellum j. 

Ttre  bene  simul^  de'in  adde — 

Syrupi  Zingiberis Sss. 

Aqua  Cinnanumti Sij. 

M.fiat  entulsio. 

Sig. — '*  One-half  at  once^  to  be  repeatednext  day  if 
required.^*  Potter, 

The  last  entry  of  the  inscription  might  also  be  written  thus, — **  Aqua 
Cinnamomi,  quantum  sufficiat  ad  ^  iv,"  meaning  "  of  Cinnamon- Water  as 
much  as  may  be  necessary  to  [bring  the  whole  quantity  to]  four  ounces," — 
usually  expressed  in  contracted  style,  thus — 

Aq,  Cinnamomij  q.  s,  ad  ^  iv. 

This  style  is  preferred  when  any  of  the  quantities  are  approximations,  and 
the  final  item  cannot  be  exactly  stated  to  secure  a  certain  total.  In  the  fore- 
going case,  the  one  yolk-of-egg  might  measure  a  little  more  than  the  half-ounce 
assigned  to  it ;  but  by  using  the  q,  s,  ad  style  at  the  end,  we  make  sure  of 
getting  a  total  of  exactly  four  fluid-ounces. 

In  more  complicated  prescriptions,  the  mode  of  reasoning  is  precisely  the 
same ;  practice,  care,  and  knowledge  of  the  whole  subject  being  necessary  to 
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the  production   of  those  elegant  prescriptions  which   are   correctly  termed 
"  magistral,'*  as  the  work  of  a  magister^  or  master  of  his  business. 

Metric  Prescriptions  are  written  or  read  with  sufficient  accuracy,  by  con- 
sidering a  gramme  as  equal  to  15  Troy  grains,  and  a  cubic  centimeter  (or 
milliliter)  as  being  equal  to  15  minims  or  one- fourth  of  a  fluid- drachm.  All 
other  terms,  units  or  prefixes,  belonging  to  the  metric  system,  may  be  wholly 
ignored  by  both  physician  and  pharmacist.  The  decimal  point  after  the 
gramme  or  the  cubic  centimeter  should  always  be  replaced  by  a  line,  so  as  to 
avoid  errors,  which  in  many  cases  might  prove  serious,  from  the  misplace- 
ment of  a  point,  the  dropping  of  an  ink-spot,  or  the  intrusion  of  a  fly-speck. 

The  simplest  method  of  writing  a  prescription  in  metric  terms,  is  to  first 
write  for  one  dose  of  each  ingredient  in  grains  and  minims,  then  by  substitut- 
ing the  same  number  of  grammes  and  cubic  centimeters  (fluid-grammes),  we 
get  fifteen  doses  in  metric  terms.     For  example, — 


016 


One  Dose.  15  Doses  Metric. 

9^.    Quininae  Sulphatis, gr.  j i 

StrychninaeSulphatis, ^...gr.  ^  or  0.016 

Ext.  Glycyrrhizae  Fl., n\iv 4 

Syrupi, •* .'. Il\lx 60 

This  gives  a  two  ounce-mixture  approximately,  of  which  the  dose  would  be  "a  teaspoon- 
fill  thrice  daily." 

The  above  rule  will  answer  for  all  liquids  except  those  which  are  very 
heavy  (as  Syrups  and  Chloroform),  or  very  light  (as  Ether),  Measures  may  be 
entirely  discarded  and  all  fluid  quantities  expressed  in  grammes.  The  average 
drop  of  water  may  be  taken  as  equal  to  0.05  c.c,  the  teaspoonful  to  5  c.c  ,  the 
tablespoonful  to  20  c.c,  the  ^  to  30  c.c.  (or  grammes),  and  J  viij  to  250  c.c. 

Abbreviations  are  in  general  use  in  prescription  writing,  but  should  be 
avoided  as  much  as  possible.  Their  lavish  use  is  a  sign  of  the  prescriber's 
ignorance  of  Latin,  they  confound  the  compounder,  enhance  the  chances  for 
error,  and  are  therefore  a  frequent  source  of  danger  to  the  patient.  In  the 
larger  works  on  pharmacy,  very  full  lists  of  the  commonly  used  abbreviations 
are  given.  The  following  table  gives  a  few  examples  of  the  dangers  of  care- 
lessness in  their  employment. 

Aconit. — may  mean  either  Aconitum  or  Aconitina. 

Amnion. — Ammonia  or  Ammoniacum. 

Ac.  Hydroc. — Acidum  Hydrochloricum  or  Acidum  Hydrocyanicum. 

Aq  Font. — might  easily  be  read  Aqua  Fortis. 

Chlor. — Chlorum,  Chloral,  or  Chloroformum. 

Hyd.  Chlor. — Hydrate  of  Chloral,  Hydrargyri  Chloridum. 

Sulph. — Sulphur,  Sulphas,  Sulphidum,  Sulphitum. 

Zinc.  Phos. — Zinci  Phosphas  or  Zinci  Phosphidum. 
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Latinuing  a  prescription  correctly  requires  a  very  limited  knowledge  of 
the  Latin  language,  yet  that  little  is  too  often  absent  from  the  education  of 
would'be  doctors  of  medicine.  Within  the  small  space  which  can  be  allotted 
to  this  portion  of  the  subject  in  these  pages,  it  is  impossible  to  offer  more  than 
a  few  notes  to  guide  the  student  at  first.  For  full  treatment  of  the  subject  the 
reader  is  referred  to  Pareira's  Prescription  Book,  which  deals  fully  with  every 
det&il. 

Genitive  Case-Endings. 


NOM. 

Gbn. 

Exceptions. 

a 

SB 

Cataplasma,  Enema,  Physostigma,  Aspidosperma  and  Gargarysma, 
all  have  the  genitive  in -o/m.    Coca  f  is  unchanged.    Folia  is  plural, 
gen.  Foliorum. 

us 
um 

OS 

on 

• 

I 

Rhus,  Rhois;  Flos,  Floris;  Bos,  Bovb;  Limon,  Limonls;  Erigeron, 

-ontis. 
Fructus,  Comus,  Quercus,  Spiritus,  Haustus,  Potus,  do  not  change. 

as 

atis 

• 

Asclepias,  •adis ;  Mas,  Maris. 

U 

idis 

Pulvis,  -ens;  Arsenis,  -itis,  Phosphis,  -itis,  Sulphis,  -itis,  and  all  salts 
ending  in  -is,  have  genitive  in  -itis. 

o 

onis 

Mucilago,  -inis ;  Ustilago,  -inis ;  Solidago,  -inis. 

1 

lis 

Fel,  FeUis;  Mell,  Mellis;  Sumbul,  Sumbuli. 

en 
ps 
rs 

r 

X 

inis 

pis 

rtis 

ris 

cis 

IVords  which  do  not  change  in  the  Genitive. 
*Amyl.                  Catechu.                  Digitalis.              Kino. 
Azedarach.         Coca.t                     Fructus.               Matico. 
Berberis.             Cundurango.           Haustus               Quercus. 
Buchu.                Comus.                   Hydrastb.           Sassafras. 
Cannabis.            Curare.                    Jaborandi.            Sago. 
Sinapis.              Potus.             Spiritus. 

•Amylis,  is  given.  f  Cocae,  is  given. 

Verbs. 

The  Verbs  used  in  prescription-writing  are  nearly  all  in  the  imperative 
mood,  giving  directions  to  the  compounder,  and  having  their  object  in  the 
accusative  case.     Such  are — 


Adde,  add. 
Coia,  strain. 
Divide^  divide. 
Extende^  spread. 


FaCt  make. 
Filtra,  filter. 
Macera,  macerate. 
Misce^  mix. 


Recipe,  take. 
Signa,  write. 
Solve,  dissolve. 
Tere^  rub. 
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A  few  verbs  are  fbnnd  in  the  subjunctive  mood,  taking  their  subject  or 
predicate  in  the  nominative  case.    The  most  usual  are — 


Fiat^  let  be  made. 
Ftant,  let  be  made. 
CoUtur,  let  be  strained. 
Coloretur,  let  be  colored. 
Sumatur,  let  be  taken. 


Bulltat,  let  boiL 
O^iat,  let  take. 
Dttur^  let  be  given. 
Dividatur ,\t\.\)^  divided. 
5//,  let  it  be. 


Participles. 

Participles  or  Verbal  Adjectives,  are  occasionally  used,  and  should  agree 
with  their  respective  nouns  in  gender,  number  and  case.  Such  are  the  follow- 
ing, viz. — 

DitntUndus^  -a,  -urn,  to  be  divided. 

Sumendus,  -a  --um,  to  be  taken. 

AdkibenduSf  -a^  '■urn,  to  be  administered. 

Prepositions. 

Those  in  the  first  column  require  the  noun  following  to  be  in  the  accusative 
case, — those  in  the  second  column  require  the  ablative  case.  > 

Ad,  to,  up  to.  CutHf  with. 

/»»,  into.  Pro,  for. 

Supra,  upon.  Sine,  without. 

Ana,  of  each,— governs  the  genitive  case. 

Sundry  Words  and  Phrases. 

Bene,  well.  Non,  not.  Ad  saturandum,  to  saturation. 

Bis,  twice.  Numerus,  number.  Numero,  to  the  number  of. 

Dein,  thereupon.  Octarins,  a  pint.  Quantum  tufficiat,  as  much  as  necessary. 

Et,  and.  Semel,  once.  Pro  re  naid,  according  to  need. 

Gradatim,  gradually.  Simul,  together.  In  partes  eequales,  into  equal  parts. 

Guitatim,  by  drops.  Statim,  at  once.  Redactus  inpulverem ,  let  be  pulverized. 

In  dies,  daily.  Ter,  thrice.  Secundum  artem,  according  to  art. 

J>a,  give.  Quater,  four  times.  Non  Repetatur,  let  it  not  be  repeated. 


Principles  of  Combination  include  certain  maxims  which  should  never  be 
lost  sight  of.  To  prescribe  as  few  remedies  as  possible,  and  to  order  no  power- 
ful  drug  without  a  distinct  idea  of  its  office  in  the  prescription,  are,  perhaps, 
the  chief ;  to  which  may  be  added  another,  namely — to  give  powerful  agents 
by  themselves  when  required  for  impression  on  the  system. 

Medicines  are  combined  for  several  purposes, — (i),  to  increase,  correct  or 
modify  the  action  of  another  medicine ;  (2),  to  obtain  the  joint  action  of  two 
or  more  diverse  remedies ;  (3),  to  obtain  by  chemical  reaction  a  special  com- 


236  PRESCRIPTION  WRITING. 

bination,  which  is  either  a  new  remedy,  or  which  acts  as  a  new  remedy; 
(4)>  to  give  a  suitable  form  for  administration,  or  for  preservation. 

Incompatibility  may  be  Chemical,  Pharmaceutical  or  Therapeutical, 
according  as  the  incompatible  combination  results  in  chemical  decomposition, 
physical  disassociation,  or  antagonistic  physiological  action.  The  first  kind 
may  be  intentional,  for  the  purpose  of  obtaining  a  new  substance  as  the  result 
of  the  chemical  action ; — for  example,  the  prescribing  Calomel  or  Corrosive 
SubUmate  with  Limewater,  to  produce  respectively  the  black  and  yellow 
Oxides  of  Mercury. 

The  Dangers  of  Incompatibility  may  in  a  great  measure  be  avoided  by  the 
use  of  the  utmost  simplicity  in  prescribing.  The  subject  can  only  be  glanced 
at  within  these  pages,  but  the  following  simple  rules  may  help  the  burdened 
memory  of  the  student  and  the  practitioner. 

(i).  Never  use  more  than  one  remedy  at  a  time,  if  one  will  serve  the 
purpose. 

(2).  Never  use  Strong  Mineral  Acids  with  other  agents,  unless  you  know 
exactly  what  reaction  will  ensue.  They  decompose  salts  of  the  weaker  acids, 
and  form  ethers  when  combined  with  alcohol.  Never  combine  free  acids 
with  hydrates  or  carbonates. 

(3).  Select  the  simplest  solvent,  diluent  or  excipient  you  know  of,  remem- 
bering that  the  solvent  power  of  alcohol  and  of  water  for  their  respective  sub- 
stances decreases  in  proportion  to  the  quantity  of  the  other  added. 

(4).  Generally  do  not  combine  two  or  more  soluble  salts;  for  such  salts  in 
solution,  when  brought  together,  usually  exchange  their  radicles,  thereby 
forming  an  insoluble  compound. 

The  following  more  or  less  insoluble  salts  will  be  formed  whenever  the  materials  of  which 
they  are  composed  are  brought  together  in  solutions ;  the  Hydrates,  Carbonates,  Phosphates, 
Borates,  Arseniates  and  Tannates  of  most  earthy  and  heavy  metals  and  alkaloids,  and  the 
metallic  Sulphides ;  the  Sulphates  of  Calcium,  of  Lead,  and  the  subsalts  of  Mercury ;  the 
Chlorides,  Iodides,  and  Bromides  of  Bismuth,  Silver,  Lead,  and  Mercury ;  the  Iodides  of 
Quinine,  Morphine  and  most  alkaloids. 

(5).  Never  order  a  drug  in  combination  with  any  of  its  Tests  or  Antidotes. 

(6).  Never  prescribe  a  Glucoside^  (as  Santonin,  Colocjmthin,  etc.),  in  com- 
bination with  free  acids  or  with  a  substance  containing  Emulsin^  as  these 
agents  will  decompose  it. 

(7).  Aconite  should  be  ordered  in  water  alone.  Mercuric  Chloride  by  itself 
in  water  or  in  simple  S3rrup.  The  latter  drug  is  incompatible  with  almost 
everything,  even  the  Compound  Syrup  of  Sarsaparilla  being  said  to  decom- 
pose it; 
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(8).  Iodide  of  Potassium  decomposes  most  of  the  metallic  salts,  and  is  one 
of  the  drugs  which  are  best  administered  alone. 

(9).  Resinous  Tinctures  or  Fluid  Extracts,  {e.g.,  Tinct.  Cannabis  Indicas) 
when  combined  with  aqueous  solutions,  should  always  have  Acacia  or  some 
other  emulsifying  agent  added,  to  prevent  the  separation  of  the  resin,  which 
otherwise  will  be  deposited  on  the  sides  of  the  botde  or  will  float  on  top  of 
the  mixture. 

(10).  Si/ver  titrate  andthe  Acetate  and  Sub- acetate  of  Lead,  though  incom. 
patible  with  almost  everything,  may  be  combined  with  Opium,  the  latter  form- 
ing with  Opium  a  compound,  which,  though  insoluble,  is  therapeutically  active 
as  an  astringent  and  anodyne  lotion.  Silver  Nitrate  with  Creosote  forms  an 
explosive  compound. 

(11).  Tannic  and  Gallic  Acids,  and  substances  containing  them  (as  the 
Astringent  Bitters),  precipitate  albumen,  alkaloids  and  most  soluble  metallic 
salts.  They  may  be  prescribed  with  the  prpto-salts  of  Iron,  but  not  with  its  per- 
salts.  Calumba  is  the  best  vegetable  tonic  to  use  with  ferric  salts,  as  it  con- 
tains neither  tannic  nor  gallic  acids.     Tannic  Acid  precipitates  gelatin. 

(12).  Iodine  and  the  soluble  Iodides  are  incompatible  with  the  alkaloids 
and  substances  containing  them,  also  with  most  metallic  salts. 

(13).  Alkalies  neutralize  free  acids,  and  precipitate  the  alkaloids  and  the  solu- 
ble non-alkaline  metallic  salts.  Oxides  of  the  Alkalies  decompose  salts  of  the 
metals  proper,  and  salts  of  the  alkaloids,  precipitating  their  bases ;  but  the 
base  may  be  soluble  in  an  excess  of  the  alkali. 

( 14).  Poisonous  Compounds  may  be  formed  by  the  admixture  of  several 
substances  in  solution,  such  as — 

Potassium  Iodide  or  the  Syrup  of  the  Iodide  of  Iron, — ^with  Potassium  Chlorate. 
Potassium  Cyanide  or  Dilute  Hydrocyanic  Acid,  with  Calomel,  Bismuth  salts,  metallic 
hydrates,  carbonates  subnitrates  or  subchlorides,  forming  poisonous  cyanides. 

(15).  Explosive  Compounds  result  from  mixing  powerful  oxi^iizing  agents 
with  others  which  are  readily  oxidizable.  The  chief  members  of  these  two 
classes  are  as  follows — 

Oxidizer *,  OxidtMohle  or  Combu*tibU, 

Nitric  Acid.    Chromic  Acid.  Glycerin,  Sugar,  Alcohok. 

Free  Hydrochloric  Acid.  Oils  and  Ethers. 

Nitro-hydrochloric  Acid.  Sulphur  and  Sulphides. 

Potassium  Chlorate.  Dry  Organic  Substances. 

Potassium  Permanganate.  Phosphorus.      — 
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Instances  of  Phannaceutical  Incompatibility. 

Resinous  tinctures  or  fluid  extracts  with  Aqueous  solutions. 
Tincture  of  Guaiac  with  Spirit  of  Nitric  Ether. 
Compound  Infusion  of  Gentian  with  Infusion  of  Wild  Cherry. 
Compound  Infusion  of  Cinchona  with  Compotmd  Infusion  of  Gentian. 
Essential  oils  with  Aqueous  liquids  in  quantities  exceeding  i  drop  to  Sj. 
Fixed  oils  and  Copaiba  with  Aqueous  liquids  (except  excipients). 
Tinctures  made  with  Alcohol  with  those  made  with  Diluted  Alcohol. 
Alcoholic  tinctures  and  fluid  extracts  with  Aqueous  preparations. 
Spirit  of  Nitric  Ether  with  strong  Mucilages. 
Infusions  generally  with  Metallic  salts. 


PRECIPITANT   SOLUTIONS. 

The  following  table  shows  the  most  important  instances  of  solutions  which 
mutuallj  precipitate  each  other,  the  letter  P  meaning  <<  forms  a  precipitate 
with"— 
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Boric  Acid  and  Solutions  of  Borates 

Hydrochloric  Acid  and  Sol.  of  Chlorides. 
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A  BIETIC  anhydride 216 

^^    Abies ^  215 

Abstracts Z3 

Acetanilide 182 

Acetic  acid 70 

Acetum 70 

Acids,  their  action 33 

Acid,  acetic 70 

arsenious 56 

benzoic ^ 196 

boric 220 

carbolic 179,  x86 

citric 70 

gallic 84 

nydriodic »    73 

hydrobromic 151,  Z53 

hydrochloric 48 

hydrocyanic 59,  173 

lactic 48 

nitric  48 

nitro-hydrochloric 48 

oxalic 220 

phosphoric 49 

pyrogallic x88 

ssuicylic 190 

sulphuric 48 

sulphurous 71 

tannic 59t84 

tartaric  70 

vegetable 70 

Aconite z6z 

Aconitine z6x 

Acrinyl  sulpho-cyanate 221 

Actea  racemosa  Z07 

Adeps 50 

Adonidin 226 

Adonis 226 

iEther X36 

Agaricus Z59 

Auanthus Z77 

Alcohol Z33 

Amylic Z33 

Ethvlic  Z33 

Methylic   Z33 

Phenylic  z86 

Aldehyde  zss 

Alder 87 

Ale 
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Alkalies,  their  action 33 

Alkaloids  z3,  Z3 

liquid z68 

Allyl  sulphide ZZ9 

suipho-cyanide 222 
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Almond  oil.....» $<>>  ^73 

Alnus 87 

Aloe 204,  2ZO,  219, 22Z 

Aloin 204 

Alteratives 36,41,72 

Alum 94,  200 

Alum-root 87 

Alumen 94,  200 

Amber 217 

Ammonia » 67 

Ammoniac  67,  zzo 

Ammoniacum ^ 67, 120 

Ammonium 67 

Amygdala  Amara »..  Z73 

Amygdalin 59 

Amy!  hydrate Z32 

nitrite Z7Z 

Amylene  hydrate Z42 

Analgesics .'. 25 

Anapnrodisiacs 40 

Anaesthesia Z36,  Z39 

Anaesthetics^ 25,  26,  Z36,  Z39 

Anaesthetic  mixtures Z36,  Z39 

Anemonicacid Z63 

Anemonin Z63 

An-hidrotics 40 

Anilin Z79 

Anodynes 25,  31 

Antagonists 44,  Z59 

Anthelmintics 35,  2x0 

Antidotes  (see  also  Poisoning) 44 

Anti-emetics 33 

-ht 84 

-febrin Z82 

-lithics 39 

Antimonium 69 

et  potass,  tartras 69,  20Z 

Antiperiodics 37,  Z78 

Antiphlogistics 37 

Antipyretics 37,  Z78 

Antipyrine ~ zSo 

Antiseptic  oils Z94 

Antiseptics 43 

Antisialics 3Z 

Antispasmodics 26 

Antizymotics 43,  Z78 

Aphrodisiacs 40 

Apiol ....» 219 

Apocynum  cannabinum 2ix 

Apomorphine Z45, 20X 

Arbor  vitae 217,219 

Arbutin 2Z2,  213 

Argentum 89 
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Argyria 90 

Anstolochine xaz 

Arnica z66 

Amicine » x66 

Arsenic 56 

Arsenium »..    56 

Artanthic  acid » 213 

Asafcetida 119 

Aspidium 2x0 

Aspidosamine 176 

Aspidospermine 176 

Astringents 34,  42,  84 

Atropine x  la 

Atrosin xza 

Aurum » 78 


OALSAM,  Friar's 196 

'^    of  fir „ 214 

Baptisia 209 

Barberry 83 

Barium Z74 

Barosmin 2x2 

Basham's  mixture » 53 

Basilicon  ointment 216 

Baths » z8,  2ax 

Bear-berry 213 

Beer ., 134 

Belladonna xx2 

Belladonnine ~ zxa 

Benni  oil 50 

Benxoates » X96 

Benzoin xo6 

Berberine 59, 6z,  82, 83 

Berberis 83 

Bhatng Z23 

Bismuth 55 

subiodide » 56,  73 

Bisulphide  of  carbon » X40 

Bitters 59 

Bitter  tonics 59 

Black-berry 86 

draught. 204 

drop Z45 

snake-root. Z07 

wash M 70 

Bladder-wrack 83 

Blisters 42 

Blood-root 8z 

Blue  cohosh 2x9 

flag 807 

ointment.. 75 

pai ~~ ~ 75 

Boldo 826 

Bolus « « „ z8 

Borax 66,  220 

Bougies z8 

Brandy ^ Z33 

Brassic  add 22Z 

Brayera azo 

Bromides X50 

Bromine „ ^ 150 

arsenite .«  57 

Bromism zjz 

Bromum,,,. ,.,.,.,..,...,,........,.„.,. ,,,,,„,,,^  xko 

B"»"» « Z09,  azz 
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Brucine 96,  98 

Bryonia 208 

Bryonin » 208 

Buchu 2X2 

Buckthorn 205 

Butyl-chloral-hydrate X41 

Buxine... 2x3 
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Cachets 

Cactus  ^randiflorus 

Cade,  oil  of. 2Z2, 

Cadmium 

Caffeine Z26, 

Caffeicacid 

Cajuputene  bihydrate 

Ca^uput  oil 

Cajuputol 

Calabar  bean 

Calabarine 

Calamine 

Calcium 

phosphate 

Calomel 

Calumba 

Calx « 

stUphurata... 

Cambogia 

Camphor ZZ7, 

Camphora  Monobromata 
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Camphoric  acid 
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Cannabin 

tannate zaa, 
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Capsicum aza. 

Capsules.... 

Carbonei  bisulphidum 

Cardiac  sedatives 

stimulants ~ 

Carminatives 

Caroval 

Caryophyllin. 
CaryophyUus 

Casca 

Cascara  Amarga 

Sagrada.... 

Cascarilla 
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Caulophynam..  ..^ 2x9 

Cerates ^ 13 

Cerebral  depressants...^ 34, 133 

excitants.. —  34, 1x7 

Cereus 226 

Cerium.... 94 

Cetaceum........... 50 

Ceradine ^ 164 

Chalk « 67 

Charta 13 

Chaulmoo^ra  oil 326 

Chelerythnn 8x 

Chelidonic  add «.    8z 

Chelidonitun 8x 

Chenopodium ; tzo 

Chestnut 86 

Chinuphila sia 

Chimaphilin ti3 

Chinoidin 63 

Chinoline X79 

Chloral-hydrate X41 

Chloialism 143 

Chlorine  and  Chlorides 197 

Chlorodyne X38 

Chloroform X38 

Cholagogues ~ 34, 35, 206 

Chrysarobin 326 

Chrysophanic  add 304 

Chumis X33 

Ciliary  Ejcdtants 39 

Cimicifuga X07, 3xx 

Cindiona 63,  X78 

Cinchona-red 63 

Cinchonidine 63 

Cinchonine 63 

Cinchonism 63 

Cinnamic  acid 3x3 

Cissampeline 3x3 

Citrate  of  magnesium 305 

Citrine  ointment 76 

Classification  of  Medidnes 33 

Clemen's  solution 57 

Cloves,  oil  of. X94 

Oysters 30 

Cocculus  Indicus 99 

Coca Z34 

Cocaine 134, 31  x 

Cocoa X39 

Codeine 145, 146, 148 

Cod-liver  oil 50 

Coffee Z36,  X38 

Colchicein 79 

Colchicine 79 

Colchicum 79 

Collodions X3 

Collunarium 19 

Collyritun 19 

Colocynth 306 

Colocynthis 306 

Colocynthin 206 

Colocynthitine 306 

Colophony 3x6 

Columbic  acid 59 

Columbin 59 

Coluxnbo 59 

Confections X3,  304 
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Conhydrine 154 

Conine X54 

Conium „ X54 

Convallaria  majalb xo8,  six 

Convolvulin 305, 306 

Coordination 36 

Copaiba 3x3 

Copaibic  add 3x3 

Copper M 90 

Com  ergot xoo 

suk 3x3 

Comus 59 

Comutine xoo 

Corrosive  sublimate 75 

Coto  bark 86 

Cotoin 86 

Cotton-seed-oiL. 50 

Counter-irritants......... 323 

Coxe's  hive  mixture 69 

CranesbiU 86 

Cream  of  tartar 65 

Creasote 187,316 

Cresylic  acid 187 

Croton-chloral X4X 

eluteria 59 

OiL 306,  322 

tiglium 306 

Crotonic  acid 306 

Cubeb 3X3 

Cubeben 3x3 

Cubebene 313 

Cubebic  acid 212 

Cubebin... 212 

Culver's  root. 207 

Cupri  acetas 90 

arsenis 57 

sulphas 90,  200 

Cuprum 90 

ammoniatum. 90 

Curare X56 

Cutaneous  Irritants 41 

Cymene 194 

Cymol 60 

T-)AMIANA 2x2 

^^    Dandelion. 2x3 

Daphnin 82 

Daturine 1x5 

Deadly  nightshade xx2 

Decoctions X3 

Deliriants 24 

Demulcents 43,  324 

Dentifrices 31 

Deodorants 43 

Dewees'  carminative 304 

Dialysed  iron 53 

Diaphoretics 39 

Digestion  ferments 46 

Digitalein 103 

Digitalin X02 

Digitalis X02,  six 

Dig^tonin X03 

Digitoxin X03 

Diments 39 

Diospyros 87 
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Discus Z9 

Discutients 30 

Disinfectants., 43 

Dispensatory ix 

Diuretics » 37,  2xx 

Dogwood t. 338 

Donovan's  solution 57 

Dover's  powder  ^.^.m* 146,  303 

Drastics 34 

Drag^ X9 

Draught so 

Drink » 3X 

Drumine 236 

Duboisia X15 

Duboisine X15 

Durande's  solvent 137 


EAR. 88 
Ecbolics 40 

Ecboline xoo 

Ecgonine X34 

Elatcrin 206 

Elaterium ~....  3o6 

Electuaries ^ 19 

Elixirs 14 

Emetics. 33*  30o 

Emetine 203 

EUnmenagogues 40,  319,  321 

Emollients 43,  334 

Emulsin 59 

Emulsions 19 

Enemata ao 

Enzvmes 44 

Epidermic  absorption »....m 23 

Epispastics 43, 223 

Epsom  salts ~....  305 

Ergot xoo 

Ergotine xoo 

Ergotinic  Acid xoo 

Ericolin 2x3 

Eriodyction 338 

Errhines 39 

Erucic  Acid aai 

Erythrophlceum 237 

Erythroxylon Z34 

Escharotics 4^ 

Eserine , x6o 

Ether X36 

Ethyl  carbamate X43 

hydrate. 133 

nitrite X36,  six 

oxide X36 

sulphate X36 

Eucal)rptol » 60 

Eucalyptus 60 

Euonymin 207 

Euonymus 207 

Euphorbium 223 

Evacuants 200 

Exciptents 19 

F.xptectorants 39 

Explosive  compounds 237 

Extracts 14 
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*"       Ferrum 5ii^^9 

Filicic  acid 210 

Filix  mas aio 

Fir ^ 2x6 

Fish-poison 99 

Flax-seed  oil 50, 335 

Fleming's  tincture 161 

Fluid  Extracts 14 

Fomentations > so 

Fox-glove 102,311 

Fowler's  solution 57 

Frangula 305 

Frankincense 217 

Fuchsine „  22^ 

Fucus  vesiculosus ^ 83 

Fusil  oil >. X33 


r*ADUIN 9> 

^J^    Galactagogues 41 

Galactophyga 41 

Galbanum no 

Galla 8s 
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Gastric  sedatives .» 33 
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Gaultheria »..  190 

Gaultherilen 194 

Gelsemic  acid ^..  155 

Gelsemine 155 

Gelsemium xs5 

Genitive  case-endings 234 

Gentesic  acid 59 

Gentian 59 

Gentianin 59 

Geranium 86 

Gin 133,2x3,2x7 

Glauber's  salt 305 

Glonoinum 171 

Glucosides „ 14 

Glycerin 50 

Glycecol „ 20 

Glycerites 15 

Glycyrrhiza 504 

Goa-powder ; aa6 

Gold 78 

Golden  seal 61 

Goulard's  extract ^t 

Grain-spirit 13a 

Granatum 86,  2x0 

Granule 20 

Gray  powder 75 

Grindelia 175 

Guaiac 80 

Guaiacic  acid 80 

Guaiaconic  acid So 

Guaiacum 80 
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Gynocardic  Acid *//^  ^^6 
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IJAMAMELIS 8s 

^^    Hashish 123 

Haustus 20 

Haw,  black 219 

Hxmatoxylin 85 

Haematoxylon 85 

Hxmostatics 42 

Hedeoma 220 

Hellebore 164 

Hemlock 154 

Hemp 122,  2X1 

Hepatic  depressants 35 

stimulants 34 

Heuchera 87 

Hoang-Nan 98 

Hoffman's  anodyne 136 

Homotropine 112 

Honey v 16 

Hopeine 149 

Hops 149 

Humulus 149 

Hydrangea 212 
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subsulphas  flavus 75*200 
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Hydrastine 61 

Hydrastis 6x 
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Hydronaphthol X85 

Hydroquinone 179,  X87 

Hygrine 124 
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Hyoscyamine.. xi6 

Hyoscyamus xx6 

Hypnone X32,  X42 

Hypnotics 25 

Hypodermic  method... 25 

TCTHYOL 7x,  224 
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Igasurine 96 

'   Ignatia „ 98 

Incompatibility 336 

Indian  tobacco „..  170 

Indigo 220 

wild 209 

Infusions X5 
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nhalations »..    20 

Injections 20 

Inoculation 23 

Intravenous  injection 22 

Inulin 166 

Iodides 72,  220 

Iodine 72 

lodism 73 

lodol 73 

Iodoform 72 

lodo-tannin 73 

lodum 72 

Ipecacuanha 202 

Ipecacuanhic  acid 202 

Iridin 207 

Iris.* 207 
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JABORANDI 157 
Jaborine X57 

Jalap 205 

Jalapin 205,206 

Tames'  powder 69 

fequirity 227 

fervine  164 

[uniper 212, 217 

funiperin 212,  2x7 
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Kava-kava 2x3 

Ketone X32 

Kinic  acid 62 

Kino 86 

Kino-tannic  acid 62 
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Kinovin 62 

Kinovo-tannic  acid 62 

Koussin 2x0 

Kousso 2x0 

Krameria .,    85 
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Lactucerin 150 

Lactucic  acid 150 

Lactucin 150 

Lanolin 50,  225 

Lard 50 

Larix 217 

Latinizing '. 234 

Laudanum X45 

Laxatives 34,  203 
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Lead-water 9X 

Lemon-juice 70 

Leptandra 207 

Leptandrin 207 
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Leucoline X79 

Leucomalnes 12 

Lignum  vitae 80 

Lime,  chlorinated 197 

Lime-water 67 

Liniments 15 

Linseed  oil 50,  225 

Linum 225 

Lippia  mexicana 227 
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Litharge 90 
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Lithontriptics 39 
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Lobelic  acid X70 

Lobeline 170 

Logwood M    85 
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Lugol's  solmioiu 

Lunar  caustic 

Lupulin » ^..M X49 
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Lyctonine 161 

MACROTIN X07 

'^■^     Magenta. , 327 
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Maile-fem 210 
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Manganese 54,  220 
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Methyl-conine 154 
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Metric  system 233 
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Monsel's  solution 53 
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Mustard 221 
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Mydriatics.. ^ 26 

Myotics 26 


TAGB 

Myrtol ......M..... 194 
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